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Elfur Castings which, when Machined, will be cut into Packing Rings for 
Locomotive Pistons and Piston Valves 
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is an iron made by the Electric Furnace Process. 





For more than nine years it has withstood the most 
severe tests, and has proved its merit as a wearing 
material. 

lt is melted at a much higher temperature than 
cupola or air furnace iron, and its chemical compo- 


sition and hardness can be more closely controlled. 


lt has no superior as a material for locomotive parts 


subject to severe wear. 
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Ten-Ton All-Steel 


Four-Wheel Refrigerator Car 


HE North American Car Corporation, Chicago, has 

developed a small, all-steel, ice-refrigerated car 
which closely follows European practice in car construc- 
tion, but is designed to meet fully American Railway 
Association strength requirements for cars operated in 
modern trains at high speeds. Special springs are em- 
ployed to promote easy riding of the car at all speeds and 


clasp brakes provide uniform and adequate braking ef- . 


fort. With the equivalent of five inches, or more, of 
effective insulation on sides, ends, floor and roof, the 
rate of heat transmission through the walls of this car 
is said to be about one-fourth that of the ordinary re- 
frigerator car, and its ice consumption only 13 Ibs. 
per hr. to maintain a temperature differential of 60 deg. 
Moreover, the car is designed for the maintenance of 
permanently satisfactory insulating conditions. By re- 
moving bolts along the side sills, end sills and door 
frames, the entire outer steel shell can be lifted from 
the fabricated steel frame of the car, exposing all parts 
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Ten-ton refrigerator car designed and built by the North American Car Corporation 


481 


Built by the North American 
Car Corporation with particular 
attention to insulation, smooth 
riding and easy maintenance, 
when necessary 


of the insulation for ready inspection, removal and re- 
newal, if required. 


Car Designed to Meet Motor-Truck Competition 


Aside from the mechanical features mentioned, the 
principal distinctive characteristic of the car is its rela- 
tively small size. With a nominal carrying capacity of 
20,000 Ib., it will accommodate small loads of perish- 
ables, which, because of the present minimum rates in 
effect, cannot be economically 
handled in standard refriger- 
ator cars and are now mov- 
ing in motor trucks via the 
highways. Bulk movements 
of perishables, re quiring 
either refrigeration or venti- 
lation, are most effectively 
handled in refrigerator cars 
of standard size, but many 
dealers in products such as 
beef, pork, dressed poultry, 
etc., are most conveniently 
served with single shipments 
of 20,000 Ib., or less, received 
at frequent intervals and on 
short order to keep down in- 
ventories. It is with a view 
to providing improved serv- 
ice for commodities of this 
class that the small refriger- 
ator car has been designed 
and special provisions made 
for easy riding qualities and 
efficient insulation and tem- 
perature control. 
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Interior view showing details of the ice bunker installed 
in one end of the car 


The first 10-ton car of this type weighs about 27,000 
lb., but it is expected that this weight will be reduced in 
subsequent cars to approximately 23,000 lb. by the use of 
pressings for certain parts, now made of structural steel 
shapes. The general dimensions of the car are given 
in the table. Cardwell F-3 friction-spring barrel-type 
draft gears are installed in standard 24-5¢-in. draft-gear 
pockets with cast-steel yokes and Type-D couplers. To 
promote easy riding and the damping of spring oscilla- 
tion, the car weight is carried on standard A. R. A. 
double-coil springs supplemented by Cardwell friction 
truck springs. Eight-inch air-brake equipment is applied ; 
also, the Superior hand brake and all standard safety ap- 





General Dimensions of North American Five-Ton 


Refrigerator Car 
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pliances. Clasp brakes are of the American Steel 
foundries Simplex type with a special design of brake- 
beam bearing arrangement to prevent oscillation of the 
brake-beams and hold the brake-shoes in correct aline- 
ment with the wheels. 


Details of the Underframe Construction 


The car center sill is of standard cross-section area, 
being composed of two 12-in. 25-Ib.:channels, extending 
{rom end sill to end sill, and provided with top and bot- 
tom cover-plates. Between the center sills and each Z- 
section side sill is a 9-in. channel, extending the full 
height of the underframe, riveted to the cross-bearers, 
and to which the cast steel pedestals are riveted. The 
Z-section side posts, riveted to gussets on the side sills, 
are forged to smooth rounded corners at the top and 
joined at the top center line of the car. In place of 
a side plate, an angle section extending from corner 
post to corner post is riveted to gussets and post Z-sec- 
tions. This serves as a support for the longitudinal 
beef-rail supports and as a backing for the door headers. 
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Bolted to the vertical Z-section posts are wood fillers 
which serve as a foundation for the inside lining, made 
of %-in. Masonite, a tempered pressed-wood product, 
designed to be impervious to moisture. Six 2-%-in. by 
3-in. longitudinal floor supports rest on the underframe 
and to them are bolted the 2%-in. by 5-in. floor string- 
ers which extend crosswise of the car at intervals rather 
than lengthwise as is common practice in refrigerator- 
car construction. This arrangement of cross floor string- 
ers holds the 5-in. of Dry Zero floor insulation in place 
without tacking, and the insulation may be readily taken 
out or re-applied at any time when the side sheathing 
is removed. 

Above and below the cross stringers are placed 
two layers of %-in. Masonite, between which are five 
layers of Minwax, a full-seal waterproof fabric. This 
Minwax is applied with lapped joints and extends from 
the belt rail 30 in. above the floor on each side and over 
the well pans, to a point about 40 in. above the floor at 
the ends. A heavily-waterproofed pan is thus formed, 
on the top of which rests the car floor, made of 1%-in. 
tongue-and-groove longleaf yellow pine, laid longitudi- 
nally of the car and nailed through to the floor stringers. 

Two layers of 2%4-in. Dry Zero are used as side in- 
sulation, the first layer fitting between the posts, and 
the second, in one piece, covering the posts and forming 
a complete bond with an equivalent thickness of end 
insulation held in place by the pressed-steel ends. The 
side and roof insulation are in one piece, forming a 
continuous layer 5 in. thick from side sill to side sill. A 
waterproof protection paper is placed over the insulation 
before the metal sides are bolted in place. 


Outer Steel Shell Made of */32-in. Sheets 


The rounded roof of the car, made of 3/32-in steel, 
rests on wood carlines, bolted to the Z-section steel roof 
trusses. In order to make the car readily repairable, as 
far as ‘insulation is concerned, the roof, side sheets and 
pressed-steel ends are flanged and bolted together, being 
secured to the car only by lines of bolts at the Z-section 
side sills, end sills and door posts. All safety appliances 
are applied to the steel shell and are removable with it. 
Particular attention was paid to eliminating all contacts 
between the lining and the outside shell of the car so that 
there would be no frost lines of any kind. The roof 





How the double layers of Dry Zero insulation are applied 
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The fabricated steel underframe and superstructure frame 


hatches also are especially designed to give effective in- 
sulation. They are made round instead of rectangular, 
in order to provide a closer fit and minimize the chance 
of air leakage. Miner door-locking fixtures are applied 
on the standard 4-ft. by 6-ft. doors. 


Bunker Capacity of 1,500 Ib. of Crushed Ice 


' An improved well-pan drain trap is provided in this 
car. The standard drain trap has a cover over the out- 
let pipe which is sealed when the drain traps are full of 
water but, when the traps are not full of water, it is 








Interior view showing ice-bunker partition, special well- 
pan drain trap, floor racks and beef rail 
in one end of the car 


possible for outside air to enter the car and raise the 
temperature. The type of drain trap used in this car 
includes a float with a rubber gasket on the bottom to 
seal the outlet pipe against air leakage when the well 
traps are dry. The interior of the car is of the standard 
conventional type. A steel bulkhead, as shown in one 
of the illustrations, is provided at each end of the car, 
giving a bunker capacity, per end, of approximately 
1,500 Ib. of crushed ice. The car is equipped with beef 
rails and floor racks. 
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Coil-Elliptic Spring 
Group for A.R.A. Trucks 


COMPACT form of coil-elliptic spring group, is 
being offered by the Symington Company, 230 
Park avenue, New York, for application to existing 
A.R.A. trucks. This application does not require any 
alteration to the bolster, side frames or spring plank. 
To meet the limitations of space imposed by the 
A.R.A. design, the group, as illustrated, is normally 
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Coil-elliptic spring group for Symington double-truss 
side frame 


composed of a single elliptic spring placed transversely 
and a pair of coil springs, also disposed transversely, 
and to one side of the elliptic spring. The lack of 
symmetry is primarily a matter of appearance, as the 
center of resistance of the combined group falls rea- 
sonably close to the transverse center line of the spring 
plank. Any small eccentricity is effectively balanced by 
the diagonal placement of the elliptic spring of one 
group to that of the elliptic spring on the other side 
of the truck. 

The original and symmetrical form of this spring 
group comprises a central, transversely extending ellip- 
tic spring with two coil springs on either side. It is 
designed for use with the Symington double-truss side 
frame which affords a greater area of spring seat. 
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Coil-elliptic spring group for A.R.A. standard truck 
side frames 






December, 1932 





























€ 
I 
I 








Controlling Coal 
Consumption 


T a meeting of the Cincinnati Railway Club at Hotel 
Gibson, Cincinnati, Ohio, September 13, 1932, 

John L. Bacon, sales manager ‘of the Valve Pilot Cor- 
portation, New York, presented a paper on the operation 
and performance of the Loco Valve Pilot. In intro- 
ducing his remarks on the subject, Mr. Bacon cited fuel 
records on American railroads in both freight and pas- 
senger service for the years 1920 to 1931 inclusive, show- 
ing that in freight service the average number of Ib. of 
fuel required to move 1,000 tons of freight and cars one 
mile had been reduced from 197 Ib. in 1920 to 137 Ib. 
in 1931, a decrease of 23 per cent. Likewise, in passen- 
ger service, the average number of lb. of fuel required 
to move a passenger-train car one mile has been reduced 
from 18.8 Ib. in 1920 to 14.5 Ib. in 1931. Mr. Bacon 
attributed this excellent showing in fuel economy work 
to two causes—a comprehensive educational campaign 
and a noteworthy advance in locomotive design. While 
reorganizing the advances that have been made in this 
phase of locomotive operation, he drew attention to the 
fact that there is still a great waste involved in the utili- 
zation of fuel, and that while the generation of 
steam in locomotives is more efficient, the utiliza- 
tion of the generated steam remains largely a matter 
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The two upper charts are typical Valve Pilot operations 

indicating an average running cut-off of about 27 per cent; 

the two lower charts of operation, without the Valve 

Pilot, indicate a cut-off of about 50 per cent. The dif- 

ference in these two operations measured in terms of 

steam passing through the cylinders, is 57,700 lb., or 
184,600 cu. ft. of steam per 100 miles 


of unregulated and uncontrolled guesswork because its 
effective distribution lacks the scientific guidance that has 
characterized the achievements in the stationary power- 
plant field. 

Mr. Bacon’s address dealt briefly with a description of 
equipment which has been developed to increase the effi- 
ciency of steam utilization in locomotives as well as the 
performance of locomotives equipped with these devices. 

He said in part, “It is asked: ‘Does not the locomotive 
engineer know the fundamental characteristics and un- 
derlying principles of design and operation, and is he 
not able to translate them into terms of the procedure 
necessary to produce the potential capacity of the loco- 
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Cincinnati Railway Club paper 
offers interesting description of 
method of operation and service 
results of the Loco Valve Pilot 


motive?’ No, he does not. Neither does the central- 
station operator, but in his case engineering study, 
research and experiment have determined the best manip- 
ulation to meet various conditions and have designed 
suitable instruments and apparatus to indicate clearly 
and definitely to the operator the precise action to be 
taken to co-ordinate operation with the demand of the 
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DIRECTION OF OPERATION 
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Reproduction of a tape record matched with profile 


moment and have thus provided the means of telling him 
what to do and of recording the fulfillment! 

“In like manner the inherent capacity of a locomotive 
being known, it is a comparatively simple matter to de- 
termine from dynamometer car deductions and other 
calculations just what operation is required to produce 
all or any part of that capacity as required under varying 
conditions. Having determined the factor of steam dis- 
tribution which will develop maximum power, speed, or 
fuel efficiency, or any combination of them, it follows 
that it is possible to reproduce those results by a faithful 
repetition of the operating methods under which the 
standard was originally established. To co-ordinate such 
information and express it visually to the engineman is 
the purpose of the Loco Valve Pilot.” 

Mr. Bacon described the Loco Valve Pilot at some 
length. Functionally, it is a combined speed and cut-off 
indicator and recorder consisting of three units—the 
speed and cut-off indicating and recording instrument in 
the cab, the friction speed drive in contact with the tire 
of a locomotive wheel, and the cut-off-indicating cam 
mechanism connected to the locomotive reverse shaft. 
The indicating and recording instrument in the cab has 
two hands—one a red hand indicating speed and a short 
black hand indicating cut-off expressed in terms of miles 
per hour rather than in per cent of cut-off. The record- 
ing mechanism, in which a tape moves horizontally 
across a registration roll, is in the upper part of the in- 
strument. Each movement of the speed or cut-off hand 
is accompanied by a corresponding movement of the 
speed or cut-off pencil on the table so that an actual 
record of operation is kept at all times. When the loco- 
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motive is at rest, the speed hand is at the low end of the 
scale, and the pencil is at the top of the tape. As the 
speed increases, the speed hand moves and the pencil is 
drawn downward over the recording roll. When the 
reverse lever is in the corner, the cut-off hand is at the 
lower end of the speed range on the dial and the cut-off 
pencil is at the top of the tape. As the cut-off is short- 
ened, the cut-off hand moves around the dial and the 
cut-off pencil is drawn downward across the tape. The 
tape moves to the right across the registration roll at the 
rate of one-half inch per mile of locomotive travel and 
at every point the pencils record the speed and cut-off, 
respectively. The graph produced is the resultant of the 
horizontal motion of the tape and the vertical motion of 
the pencils. 


Engineman Can Make Better Use of Power 


Continuing, Mr. Bacon said: “While the Loco Valve 
Pilot does not interfere with the engineman’s method of 
handling the locomotive, it does furnish indications which 
will lead him to make vastly better use of the power than 
he can make when operating the locomotive according to 
his unaided and ail too-fallible judgment. Following 
Valve Pilot indications duplicates test plant determina- 
tions in regular service. This means that by the selec- 
tion of the. proper cut-off to suit the requirements of 
load and speed the engineman will get between six and 
ten per cent more work from the locomotive, when maxi- 
mum tractive force is needed, and when maximum trac- 
tive force is not required, he will operate the locomotive 
with fuel economy. Faster schedules, due to better ac- 
celeration and more efficient use of fuel, will result from 
uniformly correct operation, as compared with what can 
be obtained where every engineman is unguided in the 
selection of cut-off and is left to rely upon his judgment 
alone. 

“Loco Valve Pilot control of fuel consumption pro- 
duces economy far-reaching in its effect on operating 
costs which is doubly important in periods when, the 
volume of traffic being low, the fuel bill is relatively 
high. 

“The visible expression of the point of cut-off on the 
dial of the instrument enables the engineman unerringly 
and at any time and at any speed to produce from the 
locomotive its maximum tractive force at any incidental 
speed, by merely so manipulating the reverse lever as to 
bring the cut-off hand line-in-line with the speed hand 
of the instrument. Maximum fuel economy while main- 
taining any desired speed is produced by merely advanc- 
ing the cut-off hand (shortening the cut-off) to the 
point where the speed tends neither to decrease nor in- 
crease. 

“This remains equally true when the load is so light 
that the full power of the locomotive cannot be used 
and the throttle must be partly closed. Under these con- 
ditions Loco Valve Pilot indications lead to the most 
efficient and most economical use of the steam passing 
through the steam pipes while such limiting conditions 
exist. 

“The difference between locomotive operation with and 
without the Valve Pilot is the difference between scien- 
tific and unscientific use of steam in the cylinders. 
It is similar in principle to the difference between the 
product of a mechanic working with fine micrometer 
tools and that of another mechanic who has to rely on 
his own judgment when doing precision work. 

“The enginemen on all roads do a good job when 
we consider the tools with which they have to work ‘but 
the difference between the fuel economy which the aver- 
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age engineman is able to produce in every-day passenger 
or freight service, when compared with what can be ac- 
complished by the same man when he has the Loco Valve 
Pilot to guide him in the use of cut-off, is remarkable. 


Service Test Results 


“In an elaborate road test with a Mikado engine in 
freight service it was sought to develop the savings which 
could be obtained by the use of the Loco Valve Pilot 
when comparing the regular performance of the engin- 
eers with Valve Pilot performance. 

“The comparison was made by having the enginemen 
first operate the locomotive with the Valve Pilot dial 
covered, so that as far as they were concerned the operat- 
ing conditions were the same as they had previously been, 
but the tape in the instrument told an accurate story of 
the way the engine was operated, the speed attained and 
the cut-off actually used at every point of the run. The 
cover was then removed and a number of runs were 
made following Valve Pilot indications. The result was 
a saving of about eight per cent in fuel per thousand 
gross adjusted ton-miles per train hour* and conversely 
on the basis of work done per unit of fuel burned with 
and without the use of the Loco Valve Pilot the test 
demonstrated an increase of 14 per cent per thousand 
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Diagrammatic view of the Loco Valve Pilot applied to a 
locomotive 








gross adjusted ton-miles per train hour in favor of 
the Valve Pilot, coupled with a reduction of seven per 
cent in train time when compared with the minimum 
train time in the series in which the Valve Pilot was 
not used. 

“The results of this test have been borne out by years 
of experience in regular service. What the Valve Pilot 
has meant, comparing the year 1927 with later years is 
indicated by a cumulative net saving on that division of 
more than $100,000 in 39 months with fuel costing $3.19 
per ton on the tender. On roads with higher fuel costs 
the savings would become more important. 

“Such savings in freight service, when applied to the 
fuel consumed by road engines on any railroad will have 
a great effect on operating costs and net operating 
revenue at the end of the year. 

“A most interesting study of this subject has recently 
been conducted in regular passenger service and devel- 
oped that is was possible, following Valve Pilot indica- 
tions, to run from A to B, a distance of 588 miles, for 
coal. In a later run with a similar train in like service, 
but where the operation was in accordance with the 
engineman’s judgment alone, the same engine was cut 
out for coal after a run of 257 miles because she had not 

* With the valve pilot the average gross adjusted tons were increased 
3.5 per cent as compared with the operation without the valve pilot; the 
average train-hours per trip were reduced 3.1 per cent; total coal fired 
was reduced 3.1 per cent; gross ton-miles per train-hour increased 5.2 


per cent, and coal per thousand gross adjusted ton-miles decreased 5.6 
per cent.—Editor. 
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enough fuel left in the tender to get to the next coal 
dock 67 miles away. 

“Saving in fuel, however, is not measured by the coal 
scales alone, for time and tonnage enter into the problem. 

“Viewing the subject from that standpoint it is ap- 
parent that if more work is performed per pound of 
coal burned, then fuel economy has been produced, a 
result attained when with equal fuel consumption trains 
of a given tonnage are hauled in less running time, or 
heavier trains are handled in the same running time. 
The result in each case is more ton-miles per hour with- 
out additional fuel—which spells economy. 

“A recent study of Valve Pilot performance showed a 
16 per cent reduction in running time coupled with a re- 
duction of coal per thousand gross ton-miles and on 
another road the Valve Pilot regularly handles heavier 
trains over the division in less time than lighter trains 
had theretofore been handled. 

“In another divisional analysis in freight service it 
was shown that with equal fuel burned and somewhat 
heavier trains the Valve Pilot reduced the running time 
24 minutes. 

“The savings by the Valve Pilot in this field are due 
to the fact that with its aid the engineman can unerringly 
produce maximum tractive force which means better 
acceleration, getting up to speed faster and better run- 
ning speed on grades. 

“A convincing demonstration of the universal adapt- 
ability of the Loco Valve Pilot is found in the record of 
performance on two different divisions of a heavy ton- 
nage railroad. On one division, with a mountain profile, 
Valve Pilot operation showed a coal consumption of 161 
lb. and an operating cost of 33 cents per 1,000 gross ton- 
miles against a consumption of 195 lb. and an operating 
cost of 39 cents per 1,000 gross ton-miles on engines 
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without the Valve Pilot—a reduction of 34 lb. or 17 per 
cent and a saving of six cents or 15 per cent per 1,000 
gross ton-miles in favor of the Valve Pilot. 

“On another division of the same railroad, over a mo- 
mentum grade profile, the fuel consumption under Valve 
Pilot guidance was 59 lb. and the operating cost 19.2 
cents per 1,000 gross ton-miles and without the Valve 
Pilot was 81 lb. with an operating cost of 24 cents per 
1,000 gross ton-miles—a reduction of 22 lb. or 27 per 
cent and a saving of 4.8 cents or 20 per cent operating 
cost per 1,000 gross ton-miles. 

“Savings of such magnitude are of themselves impres- 
sive and make an important contribution to the direct 
reduction of operating costs. But when coupled with an 
appreciable decrease in the time element as evidenced by 
an increase in the gross ton-miles per hour there is an 
additional indirect return in the form of quicker deliv- 
erties, elimination of overtime, reduction of per diem 
charges, etc. 
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“It is interesting to note that this striking performance 
was accomplished under very strict observance of all 
speed limitations which, because of the heavy motive 
power involved, means a further indirect but extremely 
tangible saving from reduced maintenance-of-way 
charges due to elimination of rail bending by the ab- 
normal stresses incident ‘to speeds in excess of the safe 
limit imposed by axle weights. In fact, on another rail- 
road where costly rail damage was known to result from 
high speeds of a certain class of locomotive the trouble 
was promptly and permanently stopped by adoption of 
the Valve Pilot and the consequent making of scheduled 
running time without resort to excessive speeds. 

“The elimination of violations of speed limits actually 
results in shortening running time because better 
schedules can always be maintained in train operation 
when wide variations in speed are avoided and where 
the most efficient average speed is attained and main- 
tained. 

“The Loco Valve Pilot gives precision control in 
lccomotive operation, eliminates former wasteful meth- 
ods and substitutes highly efficient processes with conse- 
quent savings large in amount and of great importance. 

“To save steam—to get the most work out of it—is 
the real problem and locomotive operation will be more 
efficient in proportion to the steam savings which are 
made. This is a field which merits the closest study by 
every railroad and resort should be had to every means 
to accomplish that result, which, when achieved, will play 
an important role in lowering operating costs and saving 
money.” 


Truek with Graduated 
Spring Resistance 


iw National Malleable & Steel Castings Company, 
Cleveland, Ohio, has embodied several new fea- 
tures into its National Type B truck, such as increased 
spring capacity, quick wheel change, light weight and 
oversolid protection of the springs. During the past 
year a new feature has been added for the purpose of 
improving still further the riding qualities of the truck. 
In the Type B trucks for the 40-and 50-ton : capacity 
cars four Class E springs per side frame are used and 
in the 70-ton size four Class G springs are used. In 
each design two of the springs are housed within the 
tension member of the side frame and the other two 
springs are housed within the bolster end. 

The new feature consists in the use of compression 
rings inserted between the top of each of the lower 
springs and the top wall of the tension member. These 
rings hold the two springs under compression. The 
bolster sleeves do not contact with these springs until 
the bolster has moved downward a predetermined dis- 
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tance. Preferably one ring of each pair is thicker than 
the other, so that its spring is held under a greater 
amount of initial compression. The thickness of these 
rings is such that the car when light or lightly loaded is 
carried entirely on the two upper springs in the bolster. 
The car under average load is carried by the two upper 
springs and one of the lower springs and under full 
load by all four springs. 

A spring carrying a dead load has a definite period of 
oscillation, the rate of oscillation depending upon the 

















The spacer rings above the lower springs provide a 
graduated spring resistance 


amount of load and the stiffness of the spring. The 
National Type B truck, by carrying certain of its springs 
under initial compression and bringing them into action 
after a definite amount of bolster movement, is intended 
to break up this oscillation period and thus to provide 
smooth riding at all speeds. 

This new spring arrangement, by carrying the light 
car on two springs per side frame, a medium load on 
three springs and a full load on four springs, produces 
a graduated spring resistance or a progressive spring 
capacity which automatically adjusts itself to the load 
being carried. 


Power Reverse Gear 
Has Poppet Exhaust Valves 


T HE Type M-1 power reverse gear, recently placed 
on the market by the Barco Manufacturing Com- 
pany, Chicago, is designed to incorporate several new 
features that make for simplicity, fewer operating parts, 
dependability, and lower cost of maintenance. The new 
gear is particularly adapted for use on switching and 
transfer locomotives, but is also recommended for road 
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Barco Type M-1 power reverse gear 
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locomotives where a cushion-type balanced gear is pre- 
ferred. 

An entirely new design of operating valve is used 
in this gear, providing a small rotary valve for admis- 
sion of air to either end of the cylinder and providing 
a separate poppet-type valve for exhausting the air 
from each end of the cylinder. 

The combination of the rotary and the poppet valves 
provides accurate adjustment and maintains the point 
to cut-off closely, due to the sensitivity of the poppet 
exhaust valve, which may be easily adjusted without re- 
moving any part from the reverse gear or locomotive. 
The valve is so designed that the operating lever or 
mechanism may be used on either the inside of the 
cylinder next to the boiler or on the outside of the 
cylinder away from the boiler, whichever provides the 
best reach-rod connection to the quadrant lever. 

The piston is of the conventional cup-packing type. 
The cylinders are 10% in. in diameter instead of the 
usual 10 in., giving the gear considerably more power 
to move the modern heavy locomotive valve gear. 

Another entirely new feature, not previously used in 
power reverse gears, is incorporated by providing a 
6-in. piston-rod bearing, cast integral with the cylin- 
der, in front of the piston-rod packing, thus giving 
the piston-rod the proper support without the expense 
of maintaining guides and crossheads. This arrange- 
ment relieves all strain on the piston-rod packing. 

A hollow piston-rod is provided with a tell-tale hole 
so that any leakage past the cup packing may be readily 
detected. 

This gear is entirely different from the Barco Type 
B-4 gear, as it is a cushion gear held in position by bal- 
anced pressures, whereas the B-4 gear is a positive-lock 
gear, not held in position by balanced air pressures. 
The Barco Manufacturing Company expects to con- 
tinue to furnish the Type B-4 gear, the Type M-1 gear 
being offered to those who prefer a cushion-type bal- 
anced gear. 


NotH1nGc Stow Azsout THESE YALE Men—The engine forces 
of the St. Louis-San Francisco at Yale, Tenn., made quite a 
record recently in the handling of engine No. 1525, of the 
4-8-2 type, when the driving wheels were removed, preparatory 
to the turning of the tires, in 3 hr. 5 min. The engine came into 
the roundhouse under its own steam at 11:35 am. It was 
stripped of its rods and the last pair of driving, wheels was set 
on the ground at 4 p.m. The record was made by a machinist, 
a helper on the outside work and three helpers in the pit, two 
of them inexperienced. They were egged on by E. F. Tuck, gen- 
eral foreman, and S. M. Ferguson, back shop foreman, in person. 
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Machine Design 


NGINEERS are prone to regard machines as com- 
EK binations of rigid elements operating without de- 
flection. This is illustrated by the care with which 
engines and compressors are lined up necessarily while 
stationary and not under load. The average engineer is 
quite satisfied if he has lined up a machine under such 
conditions and is often surprised that such a machine 
does not operate with satisfaction. 

An interesting investigation of high-pressure air com- 
pressors a number of years ago brought out some very 
self-evident facts which at the time appeared to be 
startling. A chain of manufacturing plants equipped 
with the same type of high-pressure air compressor 
showed varying results as to the interval between re- 
packing of the high-pressure rods. This time varied 





Fig. 1—Flexible anchor construction for tank cars 


between five days and five months, with most of the 
plants operating for periods of not over ten days to two 
weeks between shut-downs for repacking. 


Compensating for Flexible Compressor Frames 


A careful study of these machines showed that the 
compressors operating the longest time was decidedly 
out of line, while many of the compressors operating 
for the shortest time were lined up accurately. Deflec- 
tion measurements showed that the best operating com- 
pressor was in line while operating. The poorly operat- 
ing compressors, while in line without load, were out 
of line when in operation. 

Two solutions suggested themselves. One was an 
increase in section of the compressor frames to reduce 
deflections. A compressor was actually built having 
frame stresses as low as 125 lb. per sq. in. This com- 
pressor operated with satisfaction, but the cost of the 
heavy cast-steel frame was prohibitive. 

The other solution was to use the comparatively light 
frames and make the compressor rods self-alining by 
the use of a modified ball and socket connection. These 
self-alining rods were cheap to make and gave results 
superior to the rigid rods in the compressor with the 
heavy frame. 


* Vice-president, charge of engineering, General American Tank Car 
Company, Chicago. 
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Rigid Versus Flexible 


By R. C. Pierece* 


Machine parts are flexible with- 
out regard to the designer’s 
ideas—lIt is easier to design ma- 
chines by taking advantage of 
all the known properties of the 
material used than to assume 
conditions which do not exist 


Flexible Tank-Car Anchors 


A study of the average tank-car design shows that 
designers have approached this problem with the idea 
that the tinderframes and tanks are rigid. The usual 
tank-car anchor is a rigid connection between the bot- 
tom of the tank and the top of the center sill. Theoreti- 
cally, the loads of the tank and lading are supposed to 
be taken down through the slabbing to the bolsters of 
the car. Actually, due to tank deflections, a consider- 
able portion of the load is taken to the center of the 
center sill. These center sills are of the uniform section 
type and are not supposed to take vertical forces. A 
flexible anchor construction which is capable of trans- 
ferring to the center sills the horizontal buffing forces 
and yet which has sufficient flexibility to prevent the 
application of vertical force, is shown in Fig. 1. 

This anchor is unusual in that the depending vertical 
fin is integral with the tank itself. Tanks for high- 
pressure cars are generally made of low-carbon steel 
with the various portions forge-welded together. The 
anchor fin is part of a T-section and, by welding the 
two top edges of the section into the tank, a one-piece 
construction is obtained, eliminating the use of rivets 
through the tank shell. This is especially important when 
shipping hazardous materials such as chlorine, sulphur 
dioxide and ammonia. 

The use of curved anchor plates permits the utmost 





Fig. 2—Helium tank with ball and socket anchor 
attachment 
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of flexibility in the anchor and allows relative motion 
between the tank and the center sill, preventing the im- 
position of undue vertical forces on a center sill not 
designed for such service. 

This is a solution of a problem and represents the 


first real improvement in tank-car anchor construction 


since the invention of the center anchor. 


Flexible Construction in Helium Cars 


The special tank anchorage used on the helium car is 
an illustration of another form of flexible anchor con- 
struction. Fig. 2 shows a tank end with ball-and-socket 
anchor feature. The swaged down end of the helium 
tank is threaded and is provided with a_ shrunk-on 
threaded ring formed to a spherical contour with a 
center projecting ring. This ring is for the purpose of 
holding the tank should improper adjustment of the 
spherical surfaces result in excessive end motion. 

These helium tanks operate under a working pres- 
sure as high as 2,350 lb. per sq. in. and are made of 
heat-treated alloy steels. It is easy to calculate the 
stresses in the tank due to gas pressure and weight of 
the tank. It would be quite impossible to calculate the 
stresses which might be imposed by a twisting of the 
car superstructure. The advantages of a flexible anchor- 
age are obvious, and the practical results obtained have 
proved the soundness of this design. 


Solution of Broken Spring-Planks 


The freight-car spring plank, which serves to connect 
the truck side frames together, is subjected to severe 
tortional stresses as the truck sides move up and down 
as they pass the rail joints. Trouble with spring planks 
has steadily increased, and there has been a constant 
effort to overcome broken planks by increasing the 
strength of the planks. : 

It is obvious that a spring plank cannot be made 
strong enough to prevent relative motion between the 
truck sides, and even if this could be done such a truck 
would very likely be easily derailed. 

Fig. 3 shows the latest spring plank which has been 
designed to afford equal strength with the old spring 
plank as far as horizontal and vertical forces are con- 
cerned, but which develops only 60 per cent of the tor- 
tional stresses for any angular movement between the 
spring-plank ends. 

This spring plank weighs no more and costs the same 
as the standard A.R.A. spring plank and, because of 





Fig. 3—Spring plank designed to reduce tortional stresses 
for angular movement between the spring-plank ends 


the reduced tortional stresses, has so far proved to be 
100 per cent in service. This certainly illustrates the 
fact that flexible design is desirable in cases where it is 
impossible to be assured of rigidity of structure. 
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Brake-Beam Safety Supports which Stay On 


Because of the severe twisting which is received by 
all spring planks, trouble has always been experienced 
in holding on brake-beam safety angles by means of 
vertical rivets through the web of the spring plank. No 
matter how large rivets are made, they become loose 
and the safety angles drop off. ~ 

Fig. 4 shows a brake-beam safety support which 
allows relative motion between the spring plank and the 
safety-support bar. A clip is riveted on each side of 
the spring plank. The clip rivets are in shear and, there- 
fore, working to the best advantage. A notched bar 
engages the slots in the clip and the bar is held in place 
by two formed springs driven in between the bottom 
of the spring plank and the top of the bar. The safety 
support bar is easily removable without any tools, ex- 
cept a hammer, and no amount of weaving of the spring 
plank will loosen the bar or springs. 





Fig. 4—Brake-beam safety support which permits relative 
motion between the plank and safety-support bar 


It was necessary to provide considerable area of con- 
tact between the bar and the clips to prevent rapid wear. 
This wear is evidence of the constant motion between 
the parts, but once sufficient area was provided freedom 
of motion of the parts without undue wear was possible. 

Freight-car trucks should be extremely flexible, both 
vertically and horizontally. The use of lateral motion 
devices, friction snubbing and flexible spring planks, 
permits easy car riding and, without doubt, reduces 
wheel wear. 

Machine designers can well afford to give more: con- 
sideration to flexible design. Machine parts are flexible 
without regard to the designer’s ideas and certainly it 
is easier to design machines taking advantage of the 
actualities of the situation rather than to assume con- 
ditions which do not exist. 





A Sarety Recorp.—The tank car repair department of the 
Mid-Continent Petroleum Corporation, Tulsa, Okla., has made 
quite a safety record, one which they are ready and even eager to 
stack up against the safety record of any railway car department. 
The company operates 2,189 tank cars. With 57 men employed 
in the tank car repair department, not. one of them has lost time 
on account of an injury since January 28, 1930. The number of 
man-hours worked since that time has aggregated 335,846. In 
this industry, lost time on account of an injury means time lost 
after the day in which the man has been injured, which is some- 
what diferent from the ordinary railroad practice. The 57 men 
in the car repair department make all kinds of light and heavy 
repairs to steel tank cars, including steel shell work, couplet 
and draft gear repairs and renewals, frame work, axle and 
wheel work, running board repairs and renewals, air brake 
work, painting and general maintenance and upkeep of all kinds. 
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Part II 


OLLOWING are abstracts of the papers presented 

by J. B. Ennis, vice-president, American Locomo- 
tive Company, and by H. B. Bowen, chief of motive 
power and rolling stock, Canadian Pacific, at the spring 
meeting of the American Society of Mechanical Engi- 
neers, which was held at Bigwin, Ont., June 27 to July 
1, 1932, inclusive. Part I of this report contained an 
abstract of the paper by F. A. Schaff, president, Super- 
heater Company. These three papers composed a sym- 
posium sponsored by the Railroad Division on the design 
and performance of the Canadian Pacific multi-pressure 
locomotive No. 8000. 


Paper by Mr. Ennis 


In the development of the tnulti-pressure locomotive 
it was the intention from the start to deviate as little 


_as possible from the conventional lines of locomotive 


design and to use as many parts of the Canadian Pacific 
Class T-1 locomotive as practicable. This locomotive, 
built by the Montreal Locomotive Works in 1929, is the 
most powerful freight locomotive of the Canadian 
Pacific. Its total weight is 370,000 lb., its weight on 
drivers is 312,800 Ib., and its tractive force 77,200 lb. 
without the booster. The multi-pressure locomotive 
was supposed to be not less, and if possible more, 
powerful than the Class T-1, without increasing the 
number of wheels. Therefore, the requirement to adhere, 
in general, to the design of the Class T-1 locomotive 
was natural. 

In two major respects, however, novel features had 
to be introduced: in the locomotive engine and in the 
structural connection of the boiler and locomotive chassis. 

Regarding the locomotive engine, it was estimated that 
63,000 Ib. of steam would be furnished, of which approx- 
imately 56 to 47.6 per cent would be high-pressure steam 
of 850 Ib. pressure, and the remainder of 250 lb. pres- 
sure. Both high- and low-pressure steam were supposed 
to be superheated. It was expected that the total temper- 
ature of the first would be between 600 deg. and 800 deg. 
F., while the total low-pressure steam temperature would 
fluctuate between 550 deg. and 725 deg. F., depending 


on the rate of firing. 
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Left side of the Canadian Pacific locomotive No. 8000 equipped with the Elesco boiler 
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Abstracts of two papers pre- 
sented at the Bigwin meeting 
of the A. S. M. E. describing 
the machinery, chassis and ten- 
der and reporting on the oper- 
ation and maintenance of the 
C. P. R. multi-pressure loco- 
motive No. 8000 


To utilize the heat contained in the steam in the most 
efficient manner, it is necessary to use double-expansion 
for the high-pressure steam. The most practical com- 
bination of the two-stage expansion with one-stage ex- 
pansion of the low-pressure steam generated separately, 
is the one applied in the Schmidt-Henschel Locomotive 
of the German State Railways’, namely, the mixing of 
the exhaust from the first stage of the high-pressure 
expansion with the low-pressure live and superheated 
steam, using this mixture for the second stage of the 
expansion. By doing so, the necessity, of interstage 
heating for the high-pressure is eliminated, resulting in 
simplification of the locomotive. 

It is obvious that more than two cylinders are neces- 
sary for this scheme. The cross-compound system is 
not possible in view of the excessive size of the single 
low-pressure cylinder for a locomotive with 320,000 Ib. 
weight on the drivers. Either three or four cylinders 
are necessary, and then several cylinder arrangements 
could be considered : 

1—A tandem compound. arrangement, having the advantage 
of the outside location of all four cylinders without the dis- 
advantage of a crank axle. The drawback, however, being 
heavy reciprocating parts, resulting in poor balancing, the inac- 
cessibility of piston-rod packings between the cylinders, and 
the undesirable lengthening of the front part of the locomotive, 
with ensuing increase in weight. 

2—A four-cylinder compound arrangement as used in the high- 


pressure locomotive of the French Paris-Lyons-Mediterranean 
Railway. This would require a two-crank axle, which, in 





1 Articles describing the construction and tests of the Schmidt-Henschel 
locomotive have published in the Railway Mechanical Engineer issues 


of December, 1928, page 670; January, 1927, page 5; August, 1927, page 
531, and August, 1928, Pig 440. This locomotive, which is a 4-6-0! type, 
was built by Henschel 


on, Cassel, Germany. 





































































view of the power of the locomotive, it would be impossible 
to construct in the limited space between the frames. 

3—A_ three-cylinder arrangement with a single crank axle 
as used in the Schmidt-Henschel locomotive, with a middle 
high-pressure and two outside low-pressure cylinders. - 

4—A three-cylinder arrangement differing from the foregoing 
by making one inside low-pressure cylinder between the frames 
and two outside high-pressure cylinders. This would also re- 
quire too large a cylinder, which it would be impossible to 
place inside the frames. 

Thus, of all the four arrangements, the most practical 
seemed to be the third. Although this necessitated the 
use of a crank axle, it was thought that as the power on 
the middle pin is less than in the three-cylinder 4-12-2 
type Union Pacific locomotive’, a satisfactory three- 
cylinder arrangement could be worked out. 


Power Distribution 


Having decided on this, the next question was the 
distribution of power. The most natural thing to do 
would be to divide the power equally between the 
cylinders. It was not so much the division of tractive 
force at starting, as the proper division of power under 
running conditions, as the overall efficiency would be 
more affected by the latter than by the former. On the 
other hand, it was rather desired to get slightly less 
tractive force from the middle cylinder so as to protect 
the middle main pin. 

The three-cylinder arrangement with two working 
pressures offers a very convenient means for equalizing 
power without exceeding stresses in the middle pin, by 
introducing a longer cutoff in the middle cylinder. By 
doing so, the size of the cylinder can be made smaller 
and thus the piston thrust in the middle cylinder can 
be kept within limits. However, this would mean either 
introducing a complication in the valve gear, or using 
an independent valve motion for the middle cylinder, 
whereas from the start it was agreed to use the Gresley 
valve motion, as in the majority of three-cylinder loco- 
motives built in this country. In view of this, it was 
decided to make the cutoffs in all three cylinders equal 
by using the Gresley gear, and to compromise between 
division of power at starting and under running condi- 
tions in such a way as to keep the diameter of the middle 
cylinder as small as possible. 

A study of indicator cards for different cutoffs and 
various cylinder sizes was made, in connection with 
service conditions and boiler capacities, and it was 
found that the ratio of volume of the two low-pressure 
cylinders to that of the high pressure cylinder should 
be 5.4. This determined the following dimensions for 
the cylinders: 1514 in. diameter and 28-in. stroke for 
the middle high-pressure cylinder, and 24 in. diameter 
and 30-in. stroke for the two outside cylinders. 

On the basis of 850 and 250 Ib. pressure in the two 


2 See the July, 1926, issue of the Railway Mechanical Engineer, page 419. 





Right side of the multi-pressure locomotive 
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boilers, the diameter of driving wheels was made 63 in. 
85 per cent coefficient in the tractive force formula, and 
making allowance for the areas of the high-pressure 
piston rod and piston-rod extension, the tractive force 
was estimated to be 83,300 lb., corresponding to 3.84 
factor of adhesion. A study of tangential forces in this 
three-cylinder locomotive proved that this factor should 
not cause slipping of the locomotive. 

In view of some uncertainty in distribution of power 
under actual conditions which this experimental loco- 
motive will have to meet, provision was ‘made for the 
possibility of a slight change in the sizes of cylinders 
by making bushings of sufficient thickness. 





Special framing and air-tight casing used in the 
construction of the firebox 


The middle cylinder is of the same type as used on 
ordinary three-cylinder locomotives, with the cylinder 
barrel, steam chest and boiler saddle cast in one piece. 
In this case, the front bumper and bumper bracket are 
cast integral with the cylinder. Special precaution has 
been taken to make the bolting of the cylinder as rigid 
as possible. 


Design of the System of Steam Distribution 


The cylinder is made of cast steel to a special speci- 
fication, with a silicon content of .40 per cent and man- 
ganese .82 per cent. The cylinder barrel’ is inclined at 
an angle of 8 deg. 31 min. to the horizontal to permit 
the middle main rod to clear the front driving axle, 
the second being the crank axle. The cylinder bushing 
is made of high grade cast iron, of a composition 
insuring good wearing qualities. The steam chest is 
horizontal, as the case usually is in three-cylinder loco- 
motives with Gresley valve motion, and has two high 
grade cast-iron bushings for the high pressure 6-in. 
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piston valve. Steam is admitted between the piston-valve 
heads (inside steam admission) through a 4%4-in. steam 
pipe. ‘The exhaust is directed through two 5-in. open- 
ings, one on each side of the cylinder, into the two 
mixing chambers, where it meets the low-pressure 
superheated steam and whence it is further directed into 
the two low-pressure cylinders. 

The exhausts from the outside cylinders have to pass 
through the middle cylinder into the exhaust pipe and 
nozzle. A rectangular 5%4-in. by 10-in. opening is pro- 
vided on each side of the middle cylinder in the fitting 
surface. To insure tightness between the middle and 
outside cylinders, special copper wire interwoven asbes- 
tos gaskets are used. Provision is made for passing 
the booster exhaust through a specially made passage in 
the saddie into the exhaust pipe, in case of future appli- 
cation of a booster. The openings for the booster: pipe 
connections are, for the present, blocked off by welded-in 

lates. 

: High- and low-pressure cylinder heads and steam- 
chest covers are made of cast steel, except the front low- 
pressure steam-chest covers, which are of cast iron. They 
are secured to the cylinder by chrome-nickel studs. 

The high-pressure piston, in view of its comparatively 
small size, is of the solid-head type. It is made of cast 
iron to special specification. The width of the piston is 
8 in. and there are six snap packing rings of cast iron, 
¥, in. wide and % in. thick. Experience with the Ger- 
man high-pressure locomotives had shown that for 
proper packing of high-pressure steam, a large number 
of narrow rings is necessary. 

It is common practice in America to omit the exten- 
sion piston rods, as this is not needed for proper guiding 
of the piston. While this omission would be also pos- 
sible in the high-pressure cylinder, it was thought, 
however, that for better equalization of pressures on both 
sides of the piston, it would be more advisable to have the 
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High-pressure piston and rod 


piston rod extended in front of the piston with the same 
outside dimension as in the back portion, 4% in. The 
front extension has a hollow boring of 3 in. in diameter 
to save weight. The piston. rod is forged of medium 
carbon steel. It is comparatively short, having a length 
of 66% in., counting from the middle of the piston fit 
to the center of the crosshead wrist pin. The cross- 
head is of the common single-guide, three-bar type 
(Dean design), made of cast steel, with a long cast- 
steel shoe. 

Pistons for the outside cylinders are of the regular 
Z type, made of cast steel, have no extension rods, and 
are connected to alligator type crossheads. Each piston 
has a cast iron bull ring 6 in. wide with two narrow 
¥%-in. by 34-in. cast-iron snap packing rings. 

The original high-pressure piston-rod packings were 
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of special German design as used in the Schmidt-Hen- 
schel locomotive of the Reichsbahn. In principle it is 
the standard German packing used on regular loco- 
motives, differing from that only in the number of rings, 
six being used instead of three for each stuffing box. It 
was found necessary to replace this packing by that of 
the King type. 

Out of a number of middle main rods tried on three- 
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High-pressure distribution valve 
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cylinder locomotives in America, a light and simple rod 
was chosen. The body of the rod is integral with the 
lower portion of the strap, the upper being bolted to the 
rod by one 234-in. bolt in the front, and three 134-in. 
bolts in the back. A floating bushing, made of bronze 
in three pieces, fits the 12-in. middle pin of the crank 
axle with small radial and side clearances between the 
crank-axle cheeks. The crosshead end of the middle 
main rod has adjustable bronze bearings. 

The outside main rods connected to the third, which 
is the main axle, and all side rods, are of the regular 
C. P. R. design, the low-pressure main rod having ad- 
justable bronze bearings at the front end and floating 
bushings at the back end revolving in a stationary solid 
steel bushing. The side rods have floating bronze bush- 
ings in stationary cast-iron bushings on the main and 
intermediate pins, and solid bronze bushings on the 
front and back pins. 

All main and side rods are of I section and are made 
of nickel steel. 

The high-pressure steam valve is of the plug type, 
having two heads, each made of two halves, with six 
cast-iron bull rings and seven narrow cast-iron snap 
packing rings, all assembled on a common forged-steel 
valve stem with an extension. The low-pressure valve 
is of the common spool type, assembled on a valve stem 
with extension. 

The valve-stem packings, both for the high- and low- 
pressure valves, are of the King type, which is standard 
on the C. P. R. The high-pressure valve-stem packing 
has no contact with high-pressure steam in view of the 
valve being of the inside admission type. 

The valve gear for the outside cylinders is of the 
Walschaert type and gives 7!4-in. valve travel. The 
valve motion for the inside cylinder is derived from the 
two. outside gears by the combined Gresley valve motion 
frequently used on _ three-cylinder locomotives in 
America. The Gresley levers have ball bearings in the 
main fulcrum and in the connection between the 
two levers. As stated above, the travel and cutoffs are 
the same in all cylinders. The reverse is of the screw 
type, which is standard on the Canadian Pacific. No 
power reverse is used. 


Boiler Framing 
In the multi-pressure locomotive the low-pressure 
boiler is in principle of the same design as the conven- 
tional boiler. The high-pressure boiler in itself, how- 


ever, does not offer sufficient rigidity to the locomotive 
structure. It was, therefore, necessary to enclose the 
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firebox and the combustion chamber in a special fram- 
ing which would form a rigid connection between the 
boiler and locomotive frame. 

Moreover, a water-tube firebox requires an air-tight 
casing which will not permit outside air to enter the 
firebox, except the air which is admitted for proper 
combustion through the ash pan. 

These two aims have been attained in the following 
ways: Support A, referring to one of the drawings, 
with semi-circular brackets for the high-pressure boiler 
and separator drums, is riveted to the rear portion of 
the low-pressure boiler. The drums are kept in position 


by rigidly bolted caps. The rear part of the drums, — 


with support D bolted to them, can freely slide on the 
upper part of the structure. Shoes N and rollers O 
are provided for this purpose. 

On the underside of the low-pressure boiler, opposite 
support A, a saddle E is bolted, which is also suspended 
by tie rods F. Supports for the high-pressure pump and 
air compressor are built integral with the boiler saddle. 
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High-pressure cylinders with 


The firebox ring is surrounded by a rectangular casting 
G, called the foundation ring, which is connected with 
saddle E by two side support members H, one on each 
side of the firebox. The rear end of the foundation ring 
has a built-up vertical wall for the slides N and rollers O 
of support D. 

Thus, a skeleton of a substantially rectangular box 
has been built around the firebox and combustion cham- 
ber, rigidly bolted to the rear end of the low-pressure 
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Firebox framing of the Canadian Pacific multi-pressure locomotive 
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boiler. The whole box is supported by the frame and 
can freely slide on it, permitting the boiler as a whole 
to expand longitudinally. 

The following parts complete the box: Eight cast- 
ings K, four on each side, are bolted to the high-pressure 
drum and embrace the separator drums. They can 
freely slide on two support members L, one on each side 
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of the firebox, with slide plates M in between. The 
side supports L are further connected by vertical 
columns V to side members H and foundation ring G. 
Between these supports, on each side of the locomotive, 
a vertical wall is built of two rows of removable steel 
plates S, the inner plates are made of heat-resisting steel. 
The vertical wall for support D is also made of ordinary 
steel outside and heat-resisting steel plates inside. 

In addition, two tie bars W are bolted to the boiler 
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saddle E and foundation ring G. Three expansion 
slides permit this structure to expand along the frame; 
one slide X is bolted to the boiler saddle E; another 
slide Y is bolted to the front lug, while the third slide Z 
is attached to the rear lug of the foundation ring G. 

The above structure, needed for carrying the weight 
of the high-pressure boiler, for permitting its expansion 
and for imparting sufficient rigidity to the boiler as a 
whole, is further completed by several plates to make 
it air-tight. Plates of heat-resisting steel are placed 


low-pressure boiler is lagged with magnesia blocks and 
; \ ; gs g 
jacketed in the ordinary manner. 


Chassis and Running Gear of the 
C. P. R. Locomotive 


The general design of the locomotive chassis, includ- 
ing the frames, wheels, brake rigging, etc. is very simi- 
lar to that of the Canadian Pacific 2-10-4 locomotive, 
Class T-1, except of the parts which were affected by 
the difference in the type of boiler and machinery. As 








Performance Record T4 and T1 Class Locomotives 


MNS <4 2:5 ata wwe aiueie la Siete areca eae T4-a T4-a T4-a 
Rareiaee INO. 264s 00.00 tan smtees 8000 8000 8000 


T4-a-avg. percent, Tl-a-avg. Tl-a Til-a Til-a 
(aeceire) Saeeees 8° heres 5907 5905 5905 
Improve- 
ment T4-a 
over Tl, 


Beavermouth to Glacier (Westbound) 22.5 Miles 








ON OE ETE FOL PETE ERR 4-23-32 4-15-32 Ce). Sees OO Guaesws* § Skewes 4-26-32 Se 
0, GE GUD, GUIs icc écskccwdiecaan 37 44 mere) peed ee ewasem: .- + Mexiecucs 20 > 4 aeueee 
Weight of train, equiv. gross tons 1,029 1,060 1,103 lee ie ee 1,069.5 1,046 a ee 
Equiv. gross ton-miles............ 23,152 23,850 24,818 Se Basses 24,063 23,535 Se eee 
a ee eae rene 3,374.8 4,399.8 4,689.9 SS a ere 4,878.4 5,144.4 Ck re ee 
Lb. of oil used per 1,000 equiv. 

DIE 000.660.0465 o6S GaSe 146.0 184.8 188.9 173.2 14.9 org 5 218.8 ae “sswow 
Lb. of oil used per locomotive mile 149.9 195.5 208.4 Sees 2 SAsawe 6.8 228.6 a. = weenie & 
+e ee ee ro ee —— 47, te 49,150 RE — no cave 49, aes 47,840 iF eye 
Lb. of water used per Ib. of oil.... 14.2 10.47 10.79 5.3 25 9.3 oe = | wena 
co el a er Saar 1 hr.16 min. 1 a. “a min. 1 hr. 47 min. 1 hr. 36 min. ...... 1 Mt, 24 min. 1 hr. 18 min. 1 hr. 31 min. ...... 
Pt OE SUD se rateks0esucdetctaas 4eeaes  enmews iesbee 9 | Get ehes ee ||| CS eae” nt ee eee Oe retails 
le, Ge, SND i casas cc seies Gbeaal. . wkeiehe OAs.) seenbess Ve, Beaeset- OM eaeess i stskpe “eeu. co) “Seweee Gat een 
Ruling grade and curve........... 2.2 per cent, * 2 4 cent, . 7 oe cent, 2.2 per cent, 2.2 per cent, 

10 deg. Sa) wchnse tsdeses Raw 10 deg. eer 

Albert Canyon to Glacier (Eastbound) 19.4 Miles 

Ee ee ae Cre aS 4-30-32 6-15-32 Bae | eeouss.! .oeewene | (emaeews 4-25-32 4-27-32 4-29-32 
nes, Ge COR GOR, 5.5 owcaiasireeeion 49 37 oS -wsaeug 0 es panowe.  - Skeeen 4 45 44 
Weight of train, equiv. gross tons 1,088 1,076 1,108 1,090.6 1,053 1,058 1,051 1,052 
Equiv. gross ton-miles............ 21,107 20,874 21,495 21,158.6 20,441 20,525 20,389 20,408 
ae a PE en ere ae yr 4,583.5 4,960.7 4,951 4,831.7 5,467 5, 424.8 5, 753.6 5,192.7 
Lb. of oil used per 1,000 equiv. 

PME oi cc6adss-ssawacenseacewe 217.1 237.6 230.3 228.3 267 264.6 283.4 254 
Lb. of oil used per locomotive-mile 236.2 255.7 255.2 249 ome st 281.2 279.5 296.5 267.6 
Oe ea er nares 54,460 49,150 54,070 Se, x Coen 54,040 50,570 53,270 58,270 
Lb. of water used per Ib. of oil... 11.88 9.9 10.92 10.9 10.1 9.9 9.3 9.2 11.2 
OE SOO OUR WOE 5 6:5:00 0:0 0 010 olsen 1 hr. 52 min. 1 hr. 19 min. 1 hr. 48 min, 1 hr. -” Oe 1 hr.33 min. 1 hr. 1 min. 1 hr. si min, 1 hr. 26 min, 
NE ge SR Res ee a's Se, bemipras | TE I SY | ae EV ornee 3 
Total time delayed............... 29 min. 20 min. 16 ini bine whack 2 min. 2 on 2 min 
Ruling grade and curve........... 2.2 per cent, 2. 2 per cent, 2.2 per cent, 2.2 per cent, Per’ aoe “cent, 2.2 per cent, 

10 deg. 10 deg. PSUR: occa UE iueene” | eee 10 deg. 10 deg. 10 deg. 








underneath the high-pressure and separator drums and 
tied by angles between themselves and the inner plates. 
Heat-resisting plates and ordinary steel plates are bolted 
to members H and tie bars W finish the encasing of 
the firebox. 

The high-pressure and separator drums are insulated 
by high-temperature lagging as well as approximately 
half of the space between heat-resisting inner plates and 
plates Q and steel plates S and R, next to the heat- 
resisting plates, is filled with the same lagging. The 


a matter of fact, a great number of parts and the tender 
as a whole are practically identical. The locomotive 
frame, however, for this experimental engine was not 
a locomotive bed as in the T-1 class, but of the built- 
up type, consisting of two frames (right and left) 6%4- 
in. thick, made of nickel cast steel. 

The locomotive is designed to negotiate 18-deg. curves. 
For this purpose the front axle has the Alco lateral- 
motion device, with a play of 1 in. on each side. The 
front engine truck is of the Commonwealth two-wheel, 
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and Field over which Locomotive No. 8000 is operating 
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cast-steel, outside-bearing type with 7%4-in. lateral move- 
ment, while the trailing truck is of the four-wheel, cast- 
steel, Commonwealth type, with 10%-in. lateral dis- 
placement necessary for 18-deg. curves. 

Following the example of the German State Rail- 
way locomotive, the cranks were spaced at approximately 
120 deg. for the sake of torque uniformity. As it was 
expected, this crank setting resulted in an uneven ex- 
haust sound. The engine being of the compound type 





Principal Dimensions, Weights and Proportions of the 
Canadian Pacific Multi-Pressure Locomotive and the 
Power with which Its Performance Is Being Compared 


RN oi hilk wivulem es cwsied > Canadian Pacific 
NS nn aida a Saab eae ces Co. shops* Montreal 
Type of locomotive...... 2-10-4 2-10-4 
SIE 6 Sac 0.0560 0'6.8,9'0'0:0 T4a Tla 
ee eee eee eee 8000 5000 
Service ...... RE ae Experimental Freight 
. . ae I i 
Cylinders, diameter and stroke 1 UP —a" in. if 30 in. 25% imby 32 in. 
DS . Walschaert-Gresley Gianert 
Valves, piston type, size.... H. st “ 14 in 
Maximum travel ........ 7% in. 7 in. 
I 5 ais onc-00'6-00-0 1% in. 1% in. 
Exhaust clearance ....... { a 7 % in 
Lead in full gear........ 3/16 in. 3/16 in. 
Cut-off, per cent........ 85 86 
Weights in working order: 
oy OS errr 320,500 Ib 312,800 Ib. 
On front truck.......... 5,500 1 37,000 Ib. 
On trailing truck, front. . 54,400 Ib 47,400 Ib 
On trailing truck, back .. 64,800 Ib ,300 Ib. 
On trailing truck, total... 119,200 Ib 102,700 Ib. 
Total engine ........... 495,700 lb 452,500 Ib. 
LE er ae 300,000 Ib. 300,000 Ib. 
Total engine and tender, . 795,200 Ib. 752,500 Ib. 
Wheel bases: 
Driving AAR EA Se oe 23 ft.6 in. 22 ft.0 in. 
Ore 47 ft. 6% in. 46 ft. %in. 
Total engine and tender. . 88 ft.0 in. 87 ft. 3% in. 
Wheels, diam. outside tires: 
_ . 2A peRnT 63 in. 63 in. 
On front truck.......... 33 in. 33 in. 
Trailing truck, front... . 36% in. 36% in. 
Trailing truck, rear..... 45 in, 45 in. 
Journals, diam. and length: 
Driving, We. onc 12__ in, by 14 in. 12% in. by 14 in. 
Driving, others ......... 11% in. by 14 in. 11% in. by 14 in. 
Front [Saas 7 in. by 14in. 6 in. by 11 in. 
Trailing truck, front... .. 7 in, by 14 in. 7 in, by 14 in. 
Trailing truck, rear..... 8 in. by 14 in. 8 in. by 14 in. 
Boiler: 
MIN Sie Gia Pas os vc ncuawd.. - Peer . Conical 
Steam PED -og.cedsece { L.P.—250 lb. 275 Ib. 
pS a ee Oil Oil 


iam., first ring, inside. . 
Firebox, length and width 


_ 82 in. . 82% in. 
129% in. by 85% in. 140 3/16 in. by 96 in. 
Comb. chamber, length. . . 109 in. 60 i 


Tubes, number and diam. = __tveeeeess 59—2% in 
Flues, number and diam.. 214—3% in. 203—3%4 in. 
Leneth over tube sheets. . 19 ft. 1% in. 20 ft. 6 in. 
ND OOD estncensseece 77 sq. ft. 93.5 sq. ft 
Heating surfaces: 

Cl. circuit, firebox tubes cee ee a 
Firebox and comb. chmbr. = nese sees 377 sq. ft 
H.P. boiler, transfer coils a fe Ses Oe 
ME eds ctcces) | | '. Lieeeeeee 45 sq. ft. 
Tubes and flues........, 3,730 sq. ft. 4,506 sa. ft. 
L.P. boiler tube sheet... oS See eS 
Total evaporative ....... 4,816 sq. ft. 4,928 sq. ft. 
Ss Seal H.P.— 935 sa. ft. 

acs i a a aa 1.P.—1,168 sq. ft. 2,112 sq. ft. 
Comb. evaporative and 

super-heating ........ 6,919 sq. ft. 7,040 sq. ft. 


_ Tender: 


Water capacity ......... 11,500 gal. (Imp.) 

Fuel capacity ........... 4,100 gal. (Imp.) 

Wheels, diam. outside tires _ 36% in. 

Journtls, diam. and length 6 in.by 11 in, 
General’ data, estimated: 


11,500 gal. (Imp.) 
4,100 gal. (Imp. ) 


36% in. 
6 in.by 11.in. 


Rated tractive force...... 83,300 Ib. 77,200 Ib. 
Rated tractive force, 

MOU accvanascssscs | to eeeis's 12,000 Ib. 
Comb. tractive force, 
Fhe ee Lo er 89,200 Ib. 

Weight proportions: 

eight on drivers + total 

weight engine, per cent 64.5 69.2 
Weight on drivers + trac- 

3 "eee 3.83 4.05 
Total weight engive + 
,, comb, heat. surface.... 71.5 64.3 

Boiler proportions: 

Tractive force x diam. 758 692 

drivers comb. heat s’rf’ce 
Firebox heat, surface + 

Grate area ........... 6.97 4.52 
Firebox heat. surface, per 

cent, evap. heat. s'rf’ce 11.14 8.56 
Superheat. surface, per 

cent evap.heat. surface. . 43.8 42.8 
Comb. heat. surface + 

SEND SHIR” ss.0'6. 4 6:4.0'0'4 0 89.8 75.2 


* Built in co-operation with the Superheater Company and American 


Locomotive Company. 
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and having only four exhausts per revolution, sounds 
“lame” at low speeds, but at speeds above 15 miles per 
hour, the nonuniformity of the exhaust vanishes. 

The crank setting is, of course, corrected for the 
inclination of the middle cylinder and for the difference 
in strokes of the high and low-pressure cylinders. For 
the middle crank it is 129 deg. 12 min. with the left-hand 
crank, and 110 deg. 48 min. with the right-hand crank, 
the right being the leading. The angle between the two 
outside cranks is exactly 120 deg. 

The counterbalances for the reciprocating weights 
are distributed evenly between all driving wheels except 
the main. The total percentage of counterbalancing of 
the locomotive, figured by the static method, is 34.75 
per cent. 

All driving and trailer-truck wheels of the locomotive 
have brakes operated by a Westinghouse automatic brake 
equipment, with 814-in. cross-compound air compressor. 
The driving wheel brakes are divided in two sections, 
the front section operating the three front axles from 
two 14-in. by 10-in. cylinders, while the back portion 
operates the two rear pair of drivers from two 12-in. 
by 10-in. cylinders. The trailer truck has a separate 
brake applied to all wheels, using two 8-in. by 12-in. 
cylinders. Three main reservoirs are used on the loco- 
motive, with a total capacity of approximately 80,000 
cu. in. 

All steam auxiliaries are operated by low pressure, 
except the two high-pressure pumps which are operated 
by high-pressure steam. There are two cab turrets, one 
for superheated and one for saturated steam. The first 
has connections to the high- and low-pressure feed pump, 
the air compressor, the blower, the oil-burner operating 
valves, the mechanical-lubricator heating coil, the head- 
light dynamo and the whistle. The second turret has 
valves to the steam-heat line and to the injector. 


The Tender 


The tender is of the standard Canadian Pacific type 
and in all respects identical with that used for the Can- 
adian Pacific 2-10-4, two-cylinder, class T-1 engine. The 
frame is of the cast-steel Commonwealth water-bottom 
integral type with six-wheel Commonwealth trucks. The 
tank is of the rectangular type, having a water capacity 
of 11,500 Imperial gal. (13,800 U. S. gal.) and a maxi- 
mum oil capacity of 4,100 Imperial gal. (4,925 U. S. 
gal.). The tender tank has a recess in which the low 
pressure feed water heater pump is located. 


Lubrication 


The following locomotive parts are lubricated by oil 
from a 14-feed mechanical lubricator; middle and out- 
side crosshead shoes through the corresponding guides, 
the middle guide delivering oil also to the wrist pin and 
front end of the middle main rod ; high- and low-pressure 
steam chests and cylinders; right hand high-pressure 
and low-pressure feed pumps and air compressor, and 
high-pressure piston-rod packings. The left-hand high- 
pressure feed pump is served by a hydrostatic lubricator. 

‘All driving boxes, including those of the crank axle, 
have regular cellars with perforated plates for grease 
lubrication. Engine and tender-truck boxes are lubri- 
cated by oil and waste. Outside main rods, middle main 
rod and side rods have hard grease lubrication from 
Alemite type cups. The remainder of the locomotive 
and tender parts, such as the valve motion, driving- and 
truck-box ‘pedestals and hub faces, all the engine- and 
tender-truck center plates, engine center pin, lateral-mo- 
tion device, radial buffer between locomotive and tender, 
etc., have soft grease lubrication. F 

Aside from the high pressure feature, the locomotive 
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does not differ from the conventional engines. The aim 
was to introduce no more novelties than was absolutely 
necessary, to retain the general appearance of an or- 
dinary locomotive and make possible the use of the 
methods of operation of the steam locomotive to which 
generations of railroad men have become accustomed. 


Mr. Bowen’s Paper on Operation and 
Maintenance 


Multi-pressure locomotive No. 8000 is the joint pro- 
duction of the Superheater Company, the American 
Locomotive Company and the Canadian Pacific, who 
are, respectively, responsible for the high-pressure steam 
generating system, the three-cylinder arrangement, valve 
motion and the general locomotive proportions, and the 
design and construction, which was done at our Angus 
shops, Montreal, Que. It was turned out for operation 
in July, 1931, and during the ensuing few months the en- 
gine was used in freight service between Montreal and 
Smith Falls, Ont., to determine its operating character- 
istics and, particularly, to develop the arrangement of 
oil burners which it was anticipated would have to be 
somewhat different from the standard burner arrange- 
ment used on our western lines. 

Construction was commenced in November, 1930. 
The machinery, together with the low-pressure boiler 
and firebox framework, was erected in a complete unit, 
while the closed system and high-pressure boiler were 
assembled on a jig especially constructed for this pur- 
pose in the boiler shop. Work on these separate units 
progressed simultaneously and on April 10, 1931, the 
closed system and high-pressure unit being completed, 
were subjected to a hydrostatic test, each being found 
tight under the required test pressure. On April 13 the 
closed circuit and high-pressure unit were released from 
the jig and transferred to the machinery and low-pres- 
sure boiler unit. With the addition of cab, fixtures, 
fittings and piping, the engine was ready for steam test. 

Various features show excellent examples of how 
metallurgical developments have permitted constructions 
that would not have been possible with the materials 
of construction available only a few years ago. Stain- 
less steels for valves and valve seats have surmounted 
the limitations of bronze and the corrosion defects of 
ordinary steels. Stainless-steel plates have provided a 
direct baffle for the oil flame to prevent the flame com- 
ing in direct contact with the drums. These plates, while 
resistant to high temperatures, have given some trouble 
on account of expansion, which necessitated some 
changes in clearance. Low-carbon nickel steel for seam- 
less drum construction has permitted high factors of 
safety with reduced weight. Nickel-steel boiler plate 
in the low-pressure boiler has also given the requisite 
strength with approximately 30 per cent reduction in 
weight. Nickel-steel forgings have provided toughness 
and resistance to abuse and impact with minimum weight 
In various driving and motion parts. 

It is customary on the Canadian Pacific to operate 
locomotives by the pool system. Naturally, it is desir- 
able to make the operation of all locomotives as simple 
and as uniform as possible. This was kept in mind 
in all controls for locomotive No. 8000, and in spite of 
there being two superheaters and two throttles for the 
high- and low-pressure cylinders, the throttle mechanism 
was worked out so that only one throttle lever is used 
for opening both throttles. 

The operation is identical with that of. an ordinary 
locomotive. The low-pressure boiler is fed with a stand- 
ard Elesco CF-1 feed pump and is provided with a 
Hancock inspirator as an auxiliary. Incidentally, the 
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CF-1 pump for the low pressure boiler is located within 
a compartment provided in the tender tank; a location 
that we had previously tried out with considerable suc- 
cess and advantage. The high-pressure boiler is pumped 
with a specially designed CF-1 boiler feed pump adapted 
to high-pressure service. A duplicate of this pump is 
also provided as a standby and auxiliary in connection 
with feeding the high-pressure boiler. The high-pres- 
sure water pumps are located one on either side of the 
boiler. 

The cut-off control in the valve motion is a straight 
duplicate of that of an ordinary locomotive. The oil- 
burner control is also identical and the only deviation 
is the two varying water levels for the high- and low- 
pressure boilers, respectively, and the two boiler-feed 
pumps for feeding these two boilers. The cross-over 
valve is an addition and there are other features that 
require periodic checks by the engineman, but these 
have all been so simplified that it has not constituted 
any objection from the standpoint of simplicity of op- 
eration. In fact, after the initial period the locomotive 
was turned into the regular pool and is now handled 
by any engineman who may be assigned to it on any 
individual run. There has been keen interest on the 
part of the enginemen and a desire to be assigned to 
locomotive No. 8000. 


Operating Over 2.2 Per Cent Grades 


The most difficult operating problem on the Canadian 
Pacific is the movement of both freight and passenger 
traffic over the Mountain sub-division in British Colum- 
bia. Nuimerous heavy grades are encountered, the worst 
of which is 22.5 continuous miles of almost uniform 
2.2 per cent grade. 

In 1929, 20 new locomotives were put in service on 
this sub-division, of the 2-10-4 wheel arrangement, using 
275 lb. boiler pressure and two simple cylinders. These 
locomotives immediately introduced new standards of 
economy and performance, and by no means the easiest 
problem was selected when the Canadian Pacific decided 
to construct for direct comparison a multi-pressure lo- 
comotive of substantially the same weight, wheel ar- 
rangement and proportions as the T-1 class éngines now 
handling traffic on this sub-division. 

Locomotive No. 8000 burns oil as fuel and the propor- 
tions of the flash pan, size, number and location of oil 
burners constituted a real problem, as there was prac- 
tically no precedent on which to base the design. When 
the locomotive was originally turned out, several ex- 
periments were made with location of a single burner 
and a double burner, and after a considerable amount 
of experimenting, proper locations for two burners were 
decided upon, one of which amply provides for ordinary 
demands with the second one being cut in when required 
by abnormal conditions. 

It will be appreciated just how difficult this prob- 
lem was when it is understood that three separate boil- 
ers—the closed system, the high-pressure boiler and the 
low-pressure boiler—are all supported by the one fire- 
box and combination of burners, and that a balance in 
the heat distribution must be maintained between these 
three heat-absorbing units through a wide range in steam 
demands of the locomotive. 

This has been partially offset by introducing a by- 
pass valve from the high-pressure to the low-pressure 
boiler so that excess steam can be by-passed without 
losing it through the safety valves. Even as yet this 
by-pass arrangement is used to some extent, but, of 
course, the ideal solution to be accomplished is the final 
adjustment and balance of component features of oper- 
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ation so as to obviate the necessity of any by-passing. 

This can, of course, only be accomplished by close 
observation and adjustment of the locomotive in oper- 
ation until the final proportions and adjustments are 
definitely determined. Originally, the cross-over valve 
gave trouble in that it caused severe disturbances of the 
water due to by-passing the high-pressure steam, which 
was overcome by a change in design of the valve outlet 
into the low-pressure boiler. 

Proper draft adjustments and boiler conditions are 
somewhat more difficult to secure with locomotive No. 
8000 as the exhausts are secured at uneven intervals. 
The uneven effects of the exhaust on the draft condi- 
tions of the engine are more noticeable at low speeds. 
This has been greatly improved with better combustion 
and increased superheat temperatures by installing baffle 
plates in the smokebox with apertures to more evenly 
diffuse the draft, a change in stack diameter and changes 
in the exhaust nozzle. While great improvements have 
been effected, the problem is so different from an or- 
dinary locomotive that still further improvements can 
be expected. 

At the present time there is no doubt as to the in- 
creased maintenance cost of the multi-pressure engine 
over that of the conventional simple locomotives oper- 
ating over the same division. This is generally true 
of locomotives radically different in design and con- 
struction, as the shop men lack experience on this type 
of locomotive and must become acquainted with the 
various details which are different from those on the 
locomotives they have been maintaining. Many ex- 
perimental changes are also continually in progress at 
present which are apt to be mistaken for regular main- 
tenance. Boiler men, not acquainted with the new boil- 
ers, require more time to wash out the two systems than 
they will when thoroughly acquainted with this work. 

The safety valves presented a difficult problem in 
that their dimensions were strictly limited and that they 
must operate under conditions of vibration and exposure 
not met with in stationary practice. The valves origi- 
nally applied were not altogether successful. The valves 
on the closed circuit system gave trouble largely on ac- 
count of the actual details of construction which has 
been overcome by rebuilding the valves in the railway 
shops by the use of a new form of seat and valve. The 
high-pressure safety valves also required a change in 
form of construction, but at present it appears that these 
difficulties are largely eliminated. 

The check valves in the water-delivery line to the 
high-pressure boiler gave trouble on account of the very 
high concentrated load in the valve being almost im- 
possible to maintain it in a tight condition for any length 
of time due to the pounding. it received. The solution 
was a twin check valve with the proper capacity provided 
by two valves side by side in the same body, so that 
the total load on each valve of reduced diameter was 
little greater than the load on the single valve used in 
conventional practice. 

Although over one year has elapsed since the locomo- 
tive was first put into service, the breaking in period on 
Eastern lines, its transfer in knocked-down condition and 
re-assembly on the Western lines and the various ad- 
justments required while the locomotive was in regular 
operation on its assigned location on the mountain sub- 
division has not made it possible to give a complete 
summary of the operating performance of the locomo- 
tive over the entire period since the locomotive was 
built. The engine performance has been closely fol- 
lowed by observers and results show that a fuel saving 
of 14.8 per cent has been effected on this division under 
regular service conditions at slow speeds on 2.2 per cent 
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grades between Albert Canyon, B. C., and Glacier, B. C., 
eastbound and Beavermouth, B. C., and Glacier west- 
bound. Tests conducted on the Eastern lines over the 
level Winchester sub-division between Montreal and 
Smith Falls showed fuel economies of 25 per cent under 
higher speed and heavy tonnage. 


One Hundred Years 
Ago This Month 


Brief synopses of or quotations from articles and news 

items selected from the American Railroad Journal 

December 1, 1832.—An illustrated article in this issue 
of the Journal describes an English patent granted to 
George Forrester, civil engineer, for certain improve- 
ments in wheels for carriages and machinery. Mr. For- 
rester’s patent, which was granted September 5, 1831, 
is a pattern for molding cast-iron wheel centers which 
could be combined with wrought or malleable iron. The 
pattern, which is molded in sand, is provided with grooves 
for the rim, spokes and hubs through which the molten 
iron flows. 

December 8, 1832.—Two articles are published in this 
issue which discuss the comparative advantages of heat- 
ing by hot water, hot air and steam. One of the articles 
is the report of a discussion on this subject at a meeting 
of the Institution of Civil Engineers (England). The 
other article is illustrated and describes experiments in 
heating by hot water which were made by M. Saul of 
Lancaster, England. 

December 15, 1832.—The editor had the pleasure of 
examining at the machine shop of Mr. Bruen a new 
locomotive steam engine constructed for the Lexington 
& Ohio Railroad. The editor reported: “As it is the 
first that we ever saw, we cannot speak of its merits, in 
comparison with those now in use on the railroads of 
England and the United States; but we learn from those 
better acquainted with these matters, that Mr. Bruen 
has invented several valuable improvements in the form 
and machinery of the engine, together with its appur- 
tenances, which it is thought will be of great service in 
the application of steam power to railroads. The engine 
is lighter by about two-thirds than those of the same 
power now in use on the eastern railroads; the work- 
manship cannot well be surpassed; and we look forward 
with impatience for its completion, and the testing of its 
powers by experiment.” 

December 22, 1832—“TRIAL oF A LOCOMOTIVE EN- 
GINE. On Friday last, 14th inst., Mr. Cooper’s locomo- 
tive, for burning Anthracite coal, was placed for trial 
on the Baltimore and Ohio Railroad. The time ex- 
pended in running to the mills, &c., was as follows: 
About half way encountered a train of cars, and run 
back a mile and a half, making three miles, which added 
to the distance to the mills 1334 miles, is 1634 miles. 
This distance was performed in one hour and twelve 
minutes. Weight carried on four baggage cars, without 
friction wheels, inclusive of cars, 18 tons. The road 
was in bad order from the mud thrown on the rails 
by the horses attached to the other cars on the road. 
No coal was put into the furnace after starting, until 
the engine arrived at the mills. 

“Tt is proper to remark, that the driving wheels oc- 
casionally slipped on the rails, from the bad state of 
the road. 

“To convey an idea of the force of the blast, and the 
intensity of the fire, it is only necessary to state, that 
the flame was driven out of the top of the smoke stack 
to that degree as to ignite the hydrogen of the ex- 
hausted steam.” 
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The 1932 
Index 


An index of the articles appearing in the 1932 issues 
of the Railway Mechanical Engineer will be printed 
and available for distribution shortly after the first oi 
the year. It is available to all of our subscribers who 
wish to have it. It adds materially to the value of the 
contents of the year’s issues by making it easy to locate 
material on any subject long after one’s recollection of 
specific articles or the issues in which they were printed 
has become blurred by time. A file of indexes will make 
quickly available to you articles in old issues which may 
not have been of particular interest to you at the time 
they were published, but which under a change of re- 
sponsibility of new conditions may prove of real service 
to you. If vou have been receiving a copy of the index 
in past years, you need take no further action; you will 
automatically receive a copy of this year’s index. If 
you have not been receiving the index, but would like 
to have it in the future, drop us a line and your name 
will be placed on the list of subscribers who are regu- 
larly receiving the index each year. 


Help the 
Unfortunate 


Times of stress and adversity tend to segregate the 
courageous from the timid, the sympathetic from the 
hard-hearted, and the generous from the selfish. Many 
mechanical-department supervisors and employees have 
been working during the past two years on short time 
or not at all. This has meant real suffering on the part 
of these unfortunate men and their dependents. It is, 
indeed, a tragedy that a man who is willing and glad 
to work, and who has devoted years of his life to be- 
coming expert in some line of railroad-shop activity, 
finds himself out of a job and nowhere to sell his skill. 

The railroads have responded to this need in a fine 
way by organizing agencies for the relief of employees 
in distress. The many relief departments organized to 
meet the conditions peculiar to their individual needs 
have been performing a splendid work and under real 
difficulties. 

However, contributions in the‘line of money, food 
and clothing have been gradually decreasing, notwith- 
standing the fact that the need has been becoming more 
acute. Some of the organizations formed to help and 
to collect for the relief work have lost their enthusiasm 
because of the long, arduous grind. The burden is being 
carried, in many instances, by only a few persevering 
persons who keenly appreciate the real need of such 
service, 

It is true that mistakes have been made. Perhaps 
those in authority have failed in the exercise of true 
leadership. Nevertheless, the circumstances which have 
caused this depression are as much the ‘fault of all of 
us, as individuals, as they are the fault of governments 
and corporations. By endeavoring to escape our re- 
sponsibilities we merely prolong the difficulties we are 
now in. Everyone must do his part. 

If you are one of those who have an income, even if 
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what you have is less now than it was last winter, give 
to those that have less or have nothing. Find out how 
your local relief department is getting along. Doubtless 


-you will learn that it needs your help. Turn in and do 


your share—and a little more than your share. 


Cleaning Cars 
For Grain Loading 


At the October meeting of the Northwest Car Men’s 
Association, referred to elsewhere in this issue, an ad- 
mirable paper was presented, covering the details of work 
which must be done to condition freight cars for grain 
loading, and particularly the handling of flour. Con- 
siderable time was devoted to discussing the problems of 
maintenance practices, condensation prevention and car 
cleaning by washing, versus blowing out with air. In 
view of the wide differences of opinion expressed, it is 
evident that condensation on metal roofs in cold weather 
is still giving trouble and that the problem of satis- 
factorily cleaning cars for grain loading has not yet been 
entirely solved. 

In connection with cleaning methods, advocates of 
washing maintain that this is the only reliable means of 
removing certain kinds of dirt and stains from car in- 
teriors, and it cannot be questioned that the best modern 
washing methods effect a marked improvement in the 
condition of cars and give them a very clean appearance 
on the inside. Those who believe in blowing or air 
cleaning, however, maintain that the washing method 
results in a considerable amount of dust and dirt being 
simply washed into the cracks; that the water has a 
tendency to rot or swell the floor boards and inside lin- 
ing, and that, even worse, the grain weevils, which are 
now such a prolific source of damage to lading, with 
attendant claim payments, are left undisturbed. As one 
member said: “When you wash a car, you simply give 
the bugs a drink.” A still further disadvantage of wash- 
ing cars, particularly in Northern climates during the 
winter season, is the ‘difficulty with freezing and the 
practical impossibility of drying cars after they are 
washed. Under such conditions, air cleaning appears to 
be preferable. 

One of the objections to air cleaning is, of course, the 
dust and dirt filled atmosphere which the car cleaners 
must breathe while using this method. One member said 
that, because of objections to the blowing process from 
a health standpoint, the road he represents washes cars 
most of the time, air blowing them only in the winter 
when they cannot be washed. Various types of pro- 
tective hoods and respirators are used by the car cleaners 
when blowing cars, but, apparently, no protective device 
has yet been developed which is entirely satisfactory for 
this purpose. Moreover, it is questionable if even the 
blowing process is successful in removing all grain wee- 
vils from the cracks and crevices in car interiors. The 
loss and damage occasioned by these insects is assuming 
increasing proportions, and it appears that some form 
of insecticide must be introduced into whatever cleaning 
process is finally selected as the most generally eco- 
nomical and satisfactory method of cleaning cars intended 
for the loading of grain and grain products. 
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A New Era Brin 
New Responsibilities 


Elsewhere in this issue appears a description of a 10-ton, 
four-wheel refrigerator car which has recently been 
built by the North American Car Corporation. This 
car has a much greater significance than the interest 
which. will be aroused by a type of construction so un- 
usual in America. It is a striking reflection of a change 


in emphasis in the railway industry which marks the. 


close of an old and the beginning of a new epoch in 
railway freight transportation. The old epoch has been 
one in which the outstanding accomplishments of the 
railroads have been in the field of operating practices 
and economies which have brought the railroads to a 
high state of efficiency as mass transportation machines. 
The new era is one in which the major emphasis will 
be placed on the development of facilities and methods 
of operation to meet the desires of the public as to the 
kind of service they want and the way in which they 
wish it to be rendered. 

The past decade has been a period of transition in 
which refinements in operating practices that have de- 
creased lost motion have greatly improved the quality 
of the service without major changes in its essential 
characteristics. The new era will be one in which the 
problems of management will be solved less by skill in 
the administration of the established system than by 
ingenuity in adapting railway equipment, facilities and 
operating practice to the improvement of the commer- 
cial efficiency of the entire process of distribution. The 
successful solution of these problems implies a constant 
increase in flexibility involving the freight classification 
and rate structure, types of rolling stock and methods of 
operation. 

The effect of the refinements in operating practice 
brought about by the railroads during the past decade 
in increasing the commercial efficiency of distribution 
has been a frequent subject of comment for a number of 
years and is generally understood today. The tre- 
mendous reduction in inventories and working capital 
effected by expedited deliveries, however, is only the 
beginning. The possibilities for reducing the size of 
commercial units in the shipment of merchandise which 
have thus been opened up cannot fully be realized with- 
out this change of emphasis from the development of 
ideal operating practices to the development of an ideal 
service to meet a wide variety of commercial and indus- 
trial conditions. 

The 10-ton refrigerator car is an experimental effort 
to meet the new conditions in one field. Whether or 
not this specific unit achieves the full measure of suc- 
cess anticipated by its sponsors, it typifies a departure 
from precedent which must become more and more a 
characteristic of the new era if the railroads are to con- 
tinue to be a live part of our industrial structure. 

The responsibilities of mechanical-department officers 
are bound to grow as the new trend develops. Their 
present highly specialized departmental responsibilities 
pertaining to the design and maintenance of motive 
power and rolling stock of conventional types, with 
particular attention to the wide range of problems per- 
taining to interchange, will continue. But superimposed 
on these will be new problems which must be approached 
from a viewpoint much wider than that of the depart- 
ment itself. The development of the necessary flexi- 
bility of service requires the closest co-ordination of the 
knowledge and effort of traffic, operating and mechan- 
ical departments. Mechanical-department officers must 
be prepared to adapt their own methods and ideas to 





the broader problem of getting and holding traffic. 
Whatever may be the effect of new types of equipment 
or the demands for improvements in old types to pro- 
vide better service, decisions must be based not alone 
on the relations of these changes to maintenance costs 
and methods, but on their relation to the railway busi- 
ness as a whole. 


Painting 
Progress 


The following well-deserved tribute to the railroad paint- 
er is quoted from an editorial in the September issue 
of the Illinois Central Magazine: “In overalls daubed 
with the evidence of his trade, but dignified in the 
knowledge that he toils for useful purpose, the painter 
performs his task for all to see. . . . The even stroke 
of his brush or the wet breath of his spray spreads a 
thin but resistent armor against the siege of time. 

“In the practical laboratory of his shop, the painter 
has studied the chemistry of paint. As an apprentice he 
learned the basic colors and the shades of paint by the 
mixture of pigments. He has experimented with the 
proportion of ingredients. He knows the smooth pene- 
tration of oil, the anchoring and binding strength of 
lead, the drying effects of turpentine, the gums and 
resins that impart the gloss to varnish, the stain that 
emphasizes the grain in wood to give expression to 
nature’s artistry. The painter is a- symbol of 
progress and preservation.” 

Many and complicated are the problems which con- 
front the modern: master painter of railroad car and 
locomotive equipment. Not the least of these problems 
is the adoption of the proper painting materials and 
methods to secure desired results at the least cost. This 
involves a receptive attitude toward new developments, 
coupled with a conservative application of these develop- 
ments until such time as their merits are demonstrated. 
Since time is such an important factor in tests of paint- 
ing practices, painters cannot, from the very nature of 
their business, adopt new and untried methods without 
the possibility that, some months or years later, they 
may be shown to have made serious and costly mistakes 
in judgment. The average railroad painter is inherently 
cautious and probably needs to be warned more against 
overconservatism than against overprogressiveness in the 
adoption of new ideas. 

There is no question that equipment-painting practices 
have been revolutionized in recent years. The master 
painter of today can still provide whatever kind of finish 
the management of his railroad is willing to pay for, 
but, generally speaking, the “piano finish” formerly 
applied to passenger equipment exteriors, for example, 
is no longer desirable or required. Neither is it permis- 
sible, nor good railroading, to hold passenger cars out of 
service in the paint shop anywhere from 14 to 30 days, 
or perhaps more, while applying multitudinous paint 
and varnish coats, all carefully dried and rubbed down 
to a satiny finish. Great improvements have been made 
in the manufacture of quick-drying varnishes, enamels 
and lacquers, the application of which permits making 
substantial reductions in shopping time to seven days, 
or less, with resultant large economies. The actual labor 
cost of application of paint materials has also been largely 
reduced by the use of the spray method, and with no 
attendant fire hazard or danger of ill-effects on the 
human system when shops are provided with adequate 
ventilating hopds, and the men use proper protective 
goggles and respiratory devices. 
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In the field of freight equipment, spray painting has 
come into general use, with attendant large savings in 
labor cost of application. Here, again, the employment 
of quick-drying freight-car paint has also been effective 
in reducing the time that cars must be held at shop. 
For example, during days when the weather conditions 
are not conducive to rapid drying, freight cars frequently 
are held outside of the shop three or more days for the 
final application of two coats of paint and stenciling. 
The use of quick-drying paints, which apparently have 
already demonstrated satisfactory durability and wearing 
qualities, permits the application of two coats of paint 
and possibly stenciling on the same day. The result is 
that freight equipment is made available for service two 
days sooner than it would be otherwise—an important 
consideration, especially when, as often happens, a par- 
ticular type of car is badly needed. 

In the past two decades, it is not too much to say that 
equipment-painting costs and shopping time have been 
reduced 50 per cent, or more, and without any essential 
sacrifice in the appearance of the equipment, this achieve- 
ment being one of which master painters, as a class, may 
well be proud. 


Progress Was 
Made In 1932 


Considering the disheartening array of unsolved eco- 
nomic, political and social problems which have been 
emphasized (not created) by the depression, and their 
more or less close relationship to the present predicament 
of the railroads, the annual report of progress in railroad 
mechanical engineering which was presented by the Rail- 
road Division at the 1932 annual meeting of the Ameri- 
can Society of Mechanical Engineers contains much 
encouragement. According to the report, the year 1932 
has seen the further development of high locomotive 
steam pressures ; improvements to and increased utiliza- 
tion of poppet valve gears; further application of roller 
bearings to cars and locomotives; improved materials, 
especially alloy steels and steel-casting applications; in- 
stallation of several new types of passenger cars; the 
further development of improved freight equipment, 
with special reference to trucks; special types of cars, 
etc. Even though the money available for experimental 
and development work in the improvement of railroad 
rolling stock has amounted to considerably less than in 
previous years, important progress has been made. 

The engineer has been blamed for many of the eco- 
nomic ills that have come to us during the past three 
years. There will be some who, after reading the prog- 
ress report of the Railroad Division and similar reports 
of progress in other industries which are presented at 
these annual meetings by the various divisions of the 
society, will contend that the engineer is too stubborn 
to be convinced that his creations and inventions are 
leading the world to ruin. <i ; 

Perhaps it is impossible for the political and social 
phases of our life to keep pace with engineering develop- 
ment. It is only too evident that some means of con- 
trolling all these things is sorely needed. Any discussion 
of these problems involves lengthy argument. However, 
the engineer and technician is broadening his thinking 
from the narrow field of pure technique, and as we list 
the items covered in the progress report of the Railroad 
Division, it is evident that what has been done to improve 
railroad equipment has, in the long run, both economic 
and social value. ; 
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NEW BOOKS 


HicH Speep Digset Encines. By P. M. Heldt, mem- 
ber, Society of Automotive Engineers, and Engineer- 
ing Editor, Automotive Industries. Published by 
P. M. Heldt, 3804 Locust street, Philadelphia, Pa. 
312 pages, illustrated. Cloth bound. Price, $4. 

This book, which deals with the subject from the tech- 
nical point of view, is based on results of research and 
development work carried out in this country and in 
Europe during the past decade. In the first chapter, the 
probable future fields of the engine are discussed and a 
number of examples of its successful application are 
cited. The second chapter is devoted to the thermo- 
dynamics of the Diesel cycle, of. which subject only a 
brief exposition is given. In the third chapter com- 
bustion phenomena in the cylinders of the Diesel en- 
gine, as revealed by indicator diagrams, are dealt with, 
while the fourth chapter relates to Diesel-engine Fuels. 
Two of the chapters relate to atomizers and injection 
pumps, respectively, and contain illustrated descriptions 
of numerous injectors and pumps in actual use. Other 
chapters are devoted to the two-cycle type of engine; 
aircraft engines of the Diesel type; air-injection, pre- 
combustion-chamber, direct-injection and air-chamber 
type oil engines, etc. 





INTERNAL CoMBUSTION Locomotives AND Moror 
CoacHEs. By Prof. I. Franco, M.E., late superin- 
tendent of motive power, electric traction division, and 
P. Labryn, M.E., chief engineer construction depart- 
ment, Netherlands Railways. Published by _ the 
Simmons-Boardman Publishing Company, 30 Church 
street, New York. 250 pages; 185 illustrations; 7% 
in. by 9% in. Price, cloth bound, $4. 

This book covers the different types of internal com- 

bustion engines applied to rail motor cars and locomo- 

tives by the various railroads of the world. The Amer- 
ican installations covered include Diesel-electric loco- 
motives for the New York Central, New Jersey Cen- 
tral, Long Island, and the Canadian National. Diesel- 
electric motor coaches of the Pennsylvania and five 
models of those produced by the J. G. Brill Company 
are also described. The authors have discussed the 
problem of the application of internal combustion 
engines as solved by the various companies .and they 
have included details and simple descriptions of many 


locomotives now in service. 


The book is divided into seven main sections; the 
first four of which are entitled, the engine, the trans- 
mission, types of locomotives already built, and types 
of motor coaches already built. The section on trans- 
mission is unusually complete and includes the develop- 
ments of direct drive, mechanical drive, pneumatic 
transmission, hydraulic transmission and electric trans- 
mission. The section on locomotives includes descrip- 
tions of the Diesel-electric locomotive developments in 
Russia, with which readers of the Railway Mechanical 
Engineer are familiar, and developments in Germany, 
Switzerland and France. The outstanding Diesel loco- 
motive developments in the United States and Canada 
are covered in considerable detail. The section on 
rail-motor cars covers a large territory, including Ger- 
many, Hungary, Netherlands, France, Switzerland, 


Finland, Great Britain and Brazil. Sections 5 and’ 


6 of the book are devoted to problems of design, such 
as determining engine power, and the last section, 7, 
is devoted to a bibliography of articles which have 
appeared in railway technical publications. 
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Inereasing Tire Mileage 
On 2-10-0 Type Locomotives 


To the Editor: 

A number of articles have been written showing how 
some of the trunk lines are truing their driving-wheel 
tires without removing the tires from the wheels or the 
wheels from the locomotive. This is doubtless a paying 
proposition in some cases, especially on railroads with 
plenty of business and with means for experimentation, 
and with the object in view of keeping the power in 
service. But, after all, do these methods really get the 
desired results on tires that have become worn out of 
round or flattened by quarter-slipping, and do they not 
waste a large amount of time and thickness of tire in 
getting the tires round and bringing them to the same 
diameter ? 

The smaller railroads with their limited number of 
locomotives and limited resources, necessarily cutting 
corners to make ends meet, are not in position to do 
costly experimenting and cannot afford costly apparatus 
for this or any other purpose. 

One short line railroad in the south has many hills and 
curves and with nearly every hill a curve or reverse 
curve. This makes it necessary to use sand when han- 
dling heavy trains—a condition conducive to rapid wear 
on tires. This road has increased its tire mileage ap- 
proximately 66 2/3 per cent on one class of locomotive 
by purchasing an extra pair of plain tires for each set 
of tires on locomotives of this particular class. 

On the type of locomotives in question, the 2-10-0, or 
Decapod type, the main driving wheels are equipped 
with plain tires, the balance having flanges. The plain 
tires are partly to relieve flange friction, but principally 
to enable the locomotive to pass around curves of greater 
degree. While rounding the curves these plain tires, on 
account of being in the center of the rigid wheel base, 
are the pivotal point upon which the whole locomotive 
pivots and swings around. The remaining tires follow 
the rails, the plain tires thus having a grinding or twisting 
motion on the rail as well as a rolling motion, and this, 
especially when sand is used, causes excessive wear on 
the plain tires. In addition to this, the quarter-slipping. 
flattens them, this flattening being more pronounced on 
the left tire and occurs at the point on this particular 
tire that is in contact with the rail as the crank pins on 
that side are passing forward of dead center. 

Although the brake shoes keep the shoulders on each 
side of the tread worn down to within the limit of wear 
as allowed by the federal-inspection rules, the calipers 
will show that the main tires are smaller than the others. 
Without going into a useless lengthy technical explana- 
tion as to the causes of the main tires wearing faster 
than the others or the quarter-slipping occurring, it is 
well known by every practical shop foreman or machinist 
that this does happen. When the cause cannot be re- 
moved, means must be brought about to get the best 
results under the existing conditions. 

The tires on this class of locomotive when new are 
3 in. thick and are worn to the limit at about 40,000 
miles. The flanged tires will true up at 2% in. in thick- 
ness, while the plain tires, due to the excessive wear and 
flattening, will true up at approximately 2% in. By 
using the extra pair of tires 234 in. thick and matching 
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these with the flanged tires, a saving of % in. in thick- 
ness, or 40,000 miles, is effected. After the next 40,000 
miles the original plain tires are again used at 2% in., 
and then after the next 40,000 miles the extra pair is 
again used, and so on, alternating the plain tires at each 
turning until the complete set is worn out. This method 
gives four turnings or five wearings and 200,000 miles, 
or a saving of 40,000 miles at each alternate turning as 
against two turnings or three wearings and 120,000 miles 
when the extra pair of tires is not used. This makes an 
increase of 80,000 miles, or 66 2/3 per cent more mileage 
on each set of tires, or, on this particular railroad, nearly 
two years more service per set of tires. 

In changing tires the locomotive is not held out of 
service until the tires are turned. An extra set of tires 
is kept on hand ready to apply, this extra set not being 
an added expense in the long run, but a time-saver in 
the renewal of tires. The locomotive is placed over the 
drop pit and the front wheels removed from the locomo- 
tive, as the tires cannot be changed without this. The 
10 tires are changed and the locomotive is again ready 
for service after losing from two to three trips off the 
run. 

Another practice on this railroad is to turn all main 
tires on locomotives 1/16 in. larger in diameter than the 
others, as the main tires wear faster than the others. 
This is permissible under the federal-inspection rules. 
Although this slight difference does not prove detri- 
mental in any way to the performance or wear of the 
locomotives, it gives, in cases where tires are renewed on 
account of tread wear, an additional amount of tire 
mileage between renewals equal to the time or mileage 
required to -wear the main tires down to the same diam- 
eter as the others. 


G. DEMPSTER, 
Master Mechanic. 
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A Cure for 
Lathe Chattering 


To THE EpITor: 

I should like to contribute the following comments on 
lathe chattering in the hope that there are other readers 
of the Railway Mechanical Engineer who may have de- 
veloped some better cure for chattering than that given 
in the following paragraphs. It is admitted that much 
of this trouble is overcome by modern tools. However, 
there are a number of us who still have to put up with 
wheel lathes and other types of lathes which are not 
modern and, unless business picks up, it looks as though 
we will have them for some time to come. 

Chattering is the limiting factor when heavy cuts 
and coarse feeds are considered. There are a number 
of contributing causes, most of which are familiar to 
practical men. The use of back-set planers and shaper 
tools will take the chatter out of planer work. The use 
of “spring” threading tools will help as far as thread 
cutting is concerned. But spring lathe tools are not 
adapted to heavy cuts and coarse feeds. Setting up the 
lathe headstock bearings will often stop violent chattering. 

If a centered mandrel is placed between the lathe 
centers to hold back any end play in the spindle bearings 
this will help stop chatter when facing work in a chuck 
and will also assist in getting a perfectly true surface on 
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the part faced. If the work extends over the center of 
the chuck, making the use of a mandrel on the centers 
to hold back end play impossible, the tailstock center 
itself may be brought up against the work. 

Once I had to face several dozen steel discs about 12 
in. in diameter. To make the parts conform to the print 
it was necessary to remove % in. of stock from certain 
parts of the forgings. A bad chattering occured when 
using a 4-in. cut and rather fine feed and was noticed 
especially near the periphery of the disc. I tightened the 
spindle bearings until the lathe threw the line shaft belt 
a couple of times, but without improvement. I then tried 
several different shaped tools. A newly tempered tool 
that had just come from the blacksmith shop was finally 
tried. This tool had a slightly blunt edge, for although 
ground before tempering it had not been ground after 
tempering. This tool took a %-in. cut without chatter- 
ing. It would, therefore, appear that the condition of 
the cutting edge, as well as its shape, had a great deal 
to do with chattering. 

In turning long work on centers the chatter may be 
due to the spring of the work which a steady rest or 
follower rest will help. A dog, or driver with two arms, 
driving from both sides of the face plate, will assist in 
eliminating chatter in connection with centered work. If 
a piece of lead is placed between the dog and face plate 
where the strain comes, it will absorb some of the vibra- 
tion. Often a change in the feed or speed of the ma- 
chine will correct the trouble, for at certain speeds the 
period of vibration of the work and parts of the machine 
seem to coincide. The cutting point of the tool should be 
well supported and as close to the tool post as possible. 
MACHINE-SHOP FoREMAN. 


Air-Conditioning 
In 1855 


To THE Epitor: 

In view of the editorial and excellent articles on air- 
conditioning of railway cars which appeared in recent 
issues of the Railway Mechanical Engineer, I think you 
will be interested in the attached photostat of U. S. 
Patent No. 12851, dated May 15, 1855, which was 
granted to Job R. Barry of Philadelphia, Pa. 
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Car-cooling and ventilating apparatus patented over 77 
years ago by Job R. Barry, of Philadelphia, Pa. 
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This patent is very interesting as it describes the prin- 
ciples which are used in some of the modern air-con- 
ditioning equipment for railway cars. It also indicates 
that the question of air-conditioning confronted the rail- 
ways as far back as 1855 and at that time undoubtedly 
considerable thought was given to this problem. The 
commercial development of air-conditioning equipment 
for railway cars, of course, awaited the development of 
the electric generator, motor, and mechanical refrigera- 
tion equipment. 

Seventy-seven years to commercialize an idea and 
answer a problem which has confronted the railways for 
that time seems a mighty long time to wait. 

I am writing you this letter, thinking, perhaps, you 
and the readers of the Railway Mechanical Engineer 
will find as much interest in this patent as I have. 


C. E. Carey. 


Why Nota 
Repeal of Service ? 


To the Editor : 

We hear and read voluminous arguments for the re- 
peal of the Eighteenth Amendment and what it will do 
for the country in general. 

There is one repeal within the railroad and railway 
supply industries that, in the opinion of the writer, 
would have far reaching effect toward helping those in- 
dustries to lower cost and increased activity—the repeal 
of the “service” practice. This practice of rendering so- 
called “free service” to the railroads of products sold by 
the supply companies is of many years’ standing and 
seems to be as firmly intrenched as the Eighteenth 
Amendment. 

This service is anything but free. It necessitates the 
hiring and maintaining of large service departments. 
These men not only receive good salaries, but also have 
expense accounts that in many cases exceed their sal- 
aries. The railroads are called upon to furnish free 
transportation over their lines. Invariably these service 
representatives are recruited from the railroads them- 
selves ; very often from the very roads they service. The 
expense of maintaining these departments is naturally 
included in the selling price to the railroads. If this un- 
limited free service were discontinued, it would permit 
the railroads to purchase more of these needed devices 
for the same cash outlay and to reap correspondingly 
greater benefits. It would mean increased volume for 
the railway supply companies. 

The fact that the men comprising these service de- 
partments are recruited from the railroads is proof that 
the railroads themselves have the personnel with the 
ability to maintain such equipment. 

Instead of large and expensive service departments, 
the supply companies could maintain an educational staff 
of a few men who would be free to spend a limited time 
on any road purchasing a device for the first time and 
instruct the railroad forces as to its operation and main- 
tenance. If additional counsel were desired at any time, 
a nominal charge could be made for such service. With 
such a system only the railroad requiring special serv- 
ice would be called upon to stand the cost of such counsel. 

At the present time when the service departments of 
supply companies are reduced to a minimum force, this 
practice could be put into effect without causing addi- 
tional unemployment. The railroads ultimately would 
receive the benefit of reduced prices and the supply com- 
panies a greater volume of business. 

Why not repeal ? 

Joun JoNeEs. 
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Portable Jack for 
Handling Car Wheels 


By P. G. Stultz* 


ANY of the freight cars built during the past ten 
years have trucks equipped with integral cast- 
steel side frames. The cost of maintaining this type of 
truck frame is low as compared with the old style arch- 
bar and Andrews-type frames, since the numerous col- 
umn bolts, nuts and other miscellaneous parts are elimi- 
nated. | 
The only difficulty encountered in the use of the 
integral side frame appears when it becomes necessary 
to remove and apply a pair of wheels. In order to re- 
move the wheels, the bolster and both side frames must 
be jacked up so that all the weight is off the journals. 
The truck spring, spring plank, journal wedges and 
brasses can be removed easily after the weight has been 
lifted. After these parts have been removed, the bolster 
and side frames are lowered until the bolster is in line 
with the well opening in the side frame. Then the 
bolster must be held in position so that the side frames 
will move outward and off the end of the truck bolster 
and the journals of the wheels. Under the former 
practice the removal was accomplished with regular jacks, 
as shown in one of the illustrations. This, of course, 
was a crude method, since it was possible for the jacks 
to tilt or for the timber to shift, necessitating a repetition 
of the whole operation. 

To increase the production of wheel renewals on 
trucks with integral side frames, two portable jacks, one 
of which is illustrated, were built in the N. & W. shops 
at West Roanoke, Va. The use of these jacks has saved 
considerable time on wheel renewals and has also helped 
to make shop work just a little safer. 

These jacks were made from ordinary car jacks. by 





*(Car foreman, Norfolk & Western, West Roanoke, Va., shops. The 
information and photographs for this article were furnished through the 
courtesy of the Norfolk & Western Magazine. 








Left, removing the frame from the journal; the bolster has been lowered in the frame, while the bottom of the frame 
rests on the jack table—Right, position of the jack after the journal brasses have been removed 








adding a base with a movable table. The table moves 
on rollers which are mounted on trunnions welded to 
the base. It is moved in and out by means of a lever and 
ratchet arrangement. The ratchet meshes with a rack 
gear which also serves as the frame for one side of the 





Standard jack modified to facilitate the changing of 
wheels on trucks equipped with cast-iron side frames 


table. The lifting bar has been modified as shown and 
is long enough to allow the frame and bolster to be 
jacked at one time. One of the illustrations shows the 
truck and position of the jack after the removal of the 
journal brasses, etc. Another illustration shows the 
bolster lowered to the well opening in the frame, while 
the bottom of the frame is resting on the movable table 
which is being moved away from the wheels by means 
of the ratchet. This is the last operation as the moving 
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Left, old method of rigging up cast-steel trucks for changing wheels—Right, the new method using the modified jacks 





of the table slips the journal boxes off the journals while 
the lifting bar still supports the bolster. 

The new jacks have proved successful in operation 
and save considerable time and effort. They also enable 
the shopmen to replace and remove wheels without strik- 
ing or scoring journals. 


Common Conditions 
Causing Hot Boxes 


By P. P. Barthelemy* 


This is the second instalment of a series of definitions 
of terms and conditions directly related to the hot-box 
problem. The first instalment appeared in the Nov- 
ember, 1932, issue of the Railway Mechanical Engineer, 
page 464. 

Undersized journals—Journals that have become worn, ap- 
proaching or reaching the scrapping limit, are more likely to 
run hot under extreme conditions than a full-sized journal, on 
account of reduced bearing area. These undersized journals 
also tend to run hot quicker than a full-sized journal when a 
new bearing is applied, on account of the difference in radius 
of the two, requiring considerable running before a sufficient 
bearing area is produced to permit ample lubrication. 

Seamy journals—This defect is in the nature of a seam run- 

ning approximately lengthwise of the journal. This tends to 
open and drag on the babbitt. It indicates usually defective 
manufacture, and such axles must not be continued in service. 
_ Slag lines—These occur in wrought-iron axles, of which only a 
tew are now in service. These are dark lines running length- 
wise of the journal, and are peculiar to wrought-iron, and do 
not affect the running properties of the journal unless they show 
an opening. These must not be confused with seams that occur 
in steel axles. 

Transverse cracks—These are usually the result of an over- 

heated journal. When dressing rough journals this defect must 
be watched for so as to prevent dangerous journals being re- 
turned to service. 
_ Checked surface—This consists of minute checks in the glazed 
lace of the journal due to mild overheating, ordinarily not 
serious. Combined with other. unfavorable conditions it is 
likely to help start a box to run hot. 

Improper finish of journal—The most common of which is 
rolling after too rough-a cut. This produces fine scales rolled 
into the face of the journal that work loose after the journal 
has run a little, and tends to increase the friction, which with 
other unfavorable conditions is likely to cause a hot box. 

lop face of end collar rough—Either due to improper finish 
or to having been bruised. A collar of this kind tends to drag 
the packing from the journal and may also induce a collar waste 


grab. 





* Assistant master car builder, Great Northern, St. Paul, Minn. 
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Rough end on journal—Has effect similar to that mentioned 
in the last definition pertaining to rough top face of end collar. 

Burred edge center—This roughness may cause wadding and 
disarrangement of the packing. It also tends to shred packing 
in contact with the burred edge, producing a fluff that may later 
cause a wipe when this fluff is spooned in contact with the face 
of the journal. Burred edges around the center should be 
smoothed off in the wheel shop. 

Rough collar—A roughness on the working face of the collar 
tends to increase the running friction. 

Improper manufacture—This would cover all points such as 
oversized or undersized journals, collars improperly cut, sur- 
faces improperly finished, etc. 

Journal bearing—Improper dimensions, due to faulty manu- 
facture. 

Poor grade of babbitt—A good grade of bearing metal is ab- 
solutely necessary for journal bearings. 

Hard spots in babbitt—This is due to the use of an inferior 
grade of babbitt and must not be confused with bright spots oc- 
curring just back of a waste wipe. 

Brass not properly finished and tinncd—To insure a thorough 
adhesion of the babbitt to the brass, proper finishing and tinning 
are necessary. If the babbitt becomes loosened from the brass, 
it tends to squeeze or “syrup” out, leaving a low spot at that 
point, thus causing a reduced and uneven bearing. 

Babb'tt loose in brass—Loose babbitt tends to hammer out from 
the pounding effect between the journal and the bearing and 
tends to maintain a contour considerably larger than the contour 
of the journal, resulting in a reduced bearing area and restricted 
lubrication. When the babbitt is loose, it also tends to insulate 
itself from the body of the brass, due to the presence of oil and 
air cells. The surface heat of the babbitt is much higher than 
it would be if the heat was more readily dissipated through the 
body of the bearing. This results in a gradual softening of the 
babbitt and squeezing out through the hammer effect referred to 
above. Cracks in the face of the babbitt indicate loosening of 
same from the body of the bearing. 

Surface of babbitt uneven—Due to this the initial bearing area 
on the journal is very small and the box is liable to run hot be- 
fore a sufficient area has been worn into the bearing to permit 
safe lubricating action. 

Bearing overlength—When found, usually due to babbitt over- 
lapping one or both ends of the body of the bearing. 

Lumps on back of brass—These should be removed at the 
foundry, but if overlooked, should be removed before the bear- 
ing is applied: to the car, as such a condition is likely to cause 
an uneven distribution of load on the journal. 

Reversed running direction—This brings about a difference 
in alinement between the journal and bearing that may cause re- 
stricted lubrication. May also invite a grab when packing ar- 
rangement is disturbed. 

Top of bearing not true—Resulting in uneven pressure on the 
journal on account of improper seating. 
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Tank Car Safety 
Valve Tester 


By A. Skinner* 


HE tank car safety-valve tester, illustrated, is a 

device which serves effectively to eliminate much of 
the guesswork often associated with the repair of this 
important part of a tank car. Not only is an immediate 
check available of the condition of the repaired valve, 
but the time and labor are saved of removing and re- 
applying valves which occasionally may prove defective 
if applied without a preliminary check. This testing 





Tank-car safety-valve testing device with and without the 
safety-valve in place 


device should be installed adjacent to the rip track so 
that it will be available for use at any time and without 
unnecessary movement of valves a long distance to and 
from the cars. 

The device can be readily constructed at small cost, 
most of the material being available round the shop or 
at the scrap dock. The tester rests on two 2%4-in. by 
3g-in. pieces of bar iron bent to form four legs, which 
can be bolted to the floor and support the main part of 
the tester approximately 30 in. above the floor level. 
Two circular clamps made of the same material are 
forged and drilled so that they can be clamped firmly 
about an 8-in. coupling and bolted to the supporting 
bar iron. An 8-in. bushing is turned into the lower end 
of the coupling and welded in place, being drilled at the 
center to receive a '4-in. pipe connection from the shop 
air line and a gage which indicates the pressure A 34-in. 
air cock in the vertical pipe controls the air supply to 
the tester. In the upper end of the 8-in. coupling is 
applied an 8-in. by 4-in. nipple, with an 8-in. by 7-in. 
reducing coupling and a %-in. air-release cock threaded 
to the upper end of the nipple. The safety valve, which 
has been overhauled and is ready for test, is then 
screwed into the top of the coupling. The illustration 
shows the tester before and after the application of the 
safety valve ready for testing. 

In setting tank-car safety valves, the tolerance below 
or above the specified pressure is 1 lb. for a 12-lb. set- 


* General foreman, Atchison, Topeka & Santa Fe, Corwith (Chicago), Ill. 
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ting, 3 lb. for a 25-lb. setting and 5 lb. for a 200-ib. 
setting. For Class 1 and Class 2 cars handling prod- 
ucts with a flash point below 20 deg., the safety valves 
are usually set at 25 lb. Safety valves on Class 3 and 
Class 4 cars are set at 25 lb. and on Class 5 cars at 
200 lb. In testing these valves on the device (after the 
valve seat has been ground in and. the valve assembled), 
the 34-in. air cock, shown at the right, is opened. If 
the safety valve opens when the gage shows 25 Ib. and 
does so intermittently, the valve has been properly re- 
paired and is ready for installation on the tank car. 
[f this intermittent action does not take place, necessary 
repairs can be made with the valve still on the testing 
device. Any adjustments in pressure can be made by 
means of the nut shown on top of the valve. 


Chart for Ordering 
Areh Bars 


RCH-bar trucks are rapidly being removed from 

service, but there are thousands of freight cars 
still in service that are equipped with arch-bar trucks 
and for this reason they must be maintained until the 
cars are either retired from service or are taken into 
the shop and steel side frames substituted. 

Occasionally a foreign car will be shopped out under 
load at some small car repair point where, due to pres- 
ent business conditions, the blacksmith shop has been 
discontinued. This car foreman must be in a position 
to know where he can secure an arch bar for this car 
and if there is none available in his stock he must 
either wire or phone the nearest shop where a black- 
smith shop is located and have the parts made. 

The illustration shows a sample chart which was de- 
vised for just such emergencies as the one mentioned 
above. If a wire is sent to the main shop requesting an 
arch bar or a set of arch bars, only the symbol letters 
are shown with the dimensions following the letters. 


DESCRIPTION 


REMARKS: 





Chart for ordering arch bars 
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The blacksmith shop foreman at the main shop has a 
copy of the blue print available and can easily mark 
down the dimensions which he receives from the out- 
lying point. He is then in a position to furnish a set of 
arch bars that are sure to be satisiactory when they 
arrive at the smaller shop for application to the car. 

These charts are either blue-printed or mimeographed 
and a supply is kept on hand at every small car repair 
shop where a blacksmith is not employed. In the event 
arch bars are required for an empty car the form is 
filled in and mailed to the main shop. Only when loaded 
foreign cars are held is the matter handled by ’phone 
or wire. 


Repairing 
Center Sills 


N inspection of freight cars which have been in 

service for a number of years will disclose cer- 
tain cars with badly-corroded centér sills which require 
more or less extensive repairs to restore the full strength 
of the sill structure. Ordinarily, such repairs neces- 
sitate the removal of cover plates, cross ties, needle 
beams, body bolsters and practical dismantling of the 
car, comprising, therefore, quite an expensive operation. 
One way in which this work and expense can be greatly 
reduced is shown in the illustrations. 

Center-sill corrosion usually takes place, in the case 
of fish-belly-type sills at the lower part of the sheet 
between the angle-iron bends where moisture gets in 
between the sheet and the angles, evaporating slowly 
and accelerating the corrosive action. In extreme cases, 
the center-sill sheets are completely corroded through at 
certain points, but without serious deterioration of the 
angles, or of the sheets 10 to 12 if. above the angles. 
In such cases, an ingenious method of repairs is followed, 
as illustrated at the Pittsburg (Kan.) shops of the 
Kansas City Southern. 

This method consists simply of cutting off the rivet 
heads with a pneumatic rivet buster and backing out 
all rivets between the two angle-iron bends in the lower 
part of the fish-belly center sill. An oxyacetylene cut- 
ting torch is then used to cut the center-sill sheet along 
a line 10 to 12 in. above the angle iron. This. section 
of sheet, about 20 ft. long, is completely severed from the 
main sheet and, by spreading the two angles slightly, is 
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Method of making repairs to a corroded center sill at the Kansas City Southern shops, Pittsburg, Kan, 
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allowed to drop to the floor. This strip contains all of 


the defective or corroded parts of the center-sill sheet 
and leaves the remainder of the sheet at practically its 
original thickness. 

A piece of new steel, 5/16 in. thick, is then cut to 





Close-up view of the new sheet section inserted in the 
center ‘sill 


the same shape as the strip removed and put back in 
place in the center sill, using jacks to hold it up while 
being welded to the original sheet. This welding is per- 
formed with electrodes and the electric-welding process. 
The sheet is then drilled, rivets applied and the bottom 
of the sheet trimmed with the oxyacetylene torch where 
it projects through the angle irons. 

With this method of repairs, then center sill has 
practically the equivalent of its original strength and is 
ready to give service for a number of years without 
further attention. Including an ample charge for stores 
expense and overhead, it is estimated that the cost of 
this job for a single web center sill is $12.65 for material, 
$11.60 for labor, or a total of $24.25. This figure must 
be compared with a substantially-larger amount when 
complete dismantling of the car structure is required. 


Protection Cap 
For Triple Valves 


O prevent damage to the gasket seat of triple valves, 
especially where they fit against the reservoir, a 
car foreman has developed the cap or shield shown in 
the illustration. This is attached to each triple valve 




























when it is removed from the car and prevents damage 
to the seat while being handled to the triple-valve repair 
shop. After the triple valve is repaired the cap is again 
applied in the shop and prevents damage to the seat 
while the triple valve is en route to the car-repair track 
for re-application. A triple-valve gasket which is unfit 





A pressed-steel cap like this protects the gasket seat on 
triple valves 


for further use is applied under the cap which further 
protects the seat. ; 

These caps can be made in the forge shops from sheet 
steel which after being heated can be pressed into the 
desired shape to fit the various types of triple valves. 
The cap shown in the illustration is made sufficiently 
large and with the necessary contour to make it suitable 
for use on every type of freight-car triple valve in 
present use. 

Where triple valves are handled in containers, both 
in the shop and while in transit, it will be found that the 
protector cap will eliminate all damage to the seats. 


Deeisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A.’ Mechanical 
Division. is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Joint Evidence 
Not Conclusive 

Missouri Pacific cars Nos. 41477, 46458 and 73684 
were shopped and repaired during December, 1930, by 
the New Orleans Public Belt Railroad on account of 
wheels with vertically worn flanges. These charges were 
included in its car repair bill No. 119258. Claims were 
filed by the Missouri Pacific requesting the withdrawal 
of these charges on the authority of joint-evidence cards 
executed by representatives of the Missouri Pacific and 
the Texas & Pacific. The N.O.P.B. refused to recog- 
nize the joint evidence obtained by the Missouri Pacific 
as being final because of joint evidence obtained Decem- 
ber 12, 1930, which was executed by representatives of 
the Texas & New Orleans and the New Orleans Public 
Belt, and which indicated that the wheels were con- 
demnable. The Missouri Pacific supported its argument 
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with the original billing-repair card, together with the 
joint-evidence cards which it maintained were properly 
executed in accordance with the requirements of Rule 12, 
and expressed the opinion that the question to be decided 
was the validity of the joint-evidence card and claims 
arising under Rule 12 supported by a billing-repair card 
covering the material applied. The owner stated that 
it believed that if the attempt of the N.O.P.B. to offset 
the owner’s claims with joint findings of its own repre- 
sentatives and representatives of the Texas & New Or- 
leans, it would be destroying the intent of Rule 12 and 
numerous arbitration decisions recognizing the validity 
of claims of this description. It further stated that it 
was because of extensive repairs being made to its equip- 
ment in possession of the N.O.P.B. that it instructed 
its general car inspector to conduct an investigation rela- 
tive to the bad ordering of cars and in this investigation 
the bad ordering of cars for wheels was given 
special attention. In its statement the N.O.P.B. pointed 
out that these cars were inspected and shopped by its 
interchange inspectors and were again inspected by its 
shop inspector and shop track foreman while the cars 
were on its shop tracks. The joint inspection of the 
T. & N. O. inspector and its master car builder found 
the wheels condemnable. A joint evidence to this effect 
was attached to the N. O. P. B. statement. The ter- 
minal line also opposed the contention of the Missouri 
Pacific and Texas & Pacific representatives that it was 
removing wheels too soon and that chalk should be used 
to determine whether or not the condemning limit had 
been reached. It was the opinion of the Terminal Rail- 
toad that the A. R. A. rules did not require this practice 
and that wheels should be gaged in accordance with the 
instructions shown in the wheel and axle manual and as 
per Fig. 4 as shown in the A. R. A. Rule 101. 

The Arbitration ,Committee rendered the following 
decision April 7, 1932: “Rule 12 does not authorize the 
use of the joint-evidence card to determine whether or 
not repairs are made unnecessarily. Therefore, joint 
evidence used for this purpose has no standing under 
that rule and can be considered only as part of the argu- 
ment. The New Orleans Public Belt Rajlroad has also 
submitted joint-inspection statement indicating that the 
wheels were properly condemnable by the A. R. A. gage. 
The evidence submitted by the Missouri Pacific is not 
conclusive. Therefore, its contention is not sustained.” 
—Case No. 1695, Missouri Pacific vs. New Orleans 
Public Belt Railroad. 


Cast-Steel Wheels 
Credited as Second-Hand 


The Central Vermont changed the wheels under 
Louisville & Nashville car No. 102595 at its Italy, Vt. 
yards, December 14, 1930. Wrought-steel wheels were 
applied and Davis cast-steel wheels which were standard 
to the car were removed on account of one wheel having 
a worn flange and the other being second-hand. The 
handling line rendered a charge of $65.92 in its January, 
1931, bill No. 382, allowing only scrap credit for the 
second-hand wheel removed. The bill was returned by 
the L. & N. claiming that credit for the second-hand 
cast-steel wheel should be allowed in accordance with 
Item 193, Rule 101. This bill was returned for the 
reason that cast-steel wheels are not A.R.A. ‘standard. 
The Arbitration Committee was asked to render a deci- 
sion as to whether the L. & N. was entitled to second- 
hand or scrap’ credit for the good second-hand wheel 
removed from the car. The L. & N. contended that tt 
was entitled to $19.80 credit for the second-hand wheel, 
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as the first paragraph of Rule 101 states that a bill for 
repairs made under these rules shall be in conformity 
with the schedule of prices and credits for articles enu- 
merated in the book of rules. The Central Vermont in 
its statement pointed out that it was unable to find any 
mention made in the A.R.A. Manual of Standard and 
Recommended Practice that the use of these wheels is 
recommended practice and it contended that the first 
paragraph of Rule 17 applied. It was the belief of the 
handling line that cast-steel wheels should come under 
the same category as steel-tired wheels and that the same 
decision as rendered in Case No. 1352 should cover. It 
contended that the A.R.A. rules did not contemplate that 
the repairing line should stand the loss in such cases. 

The Arbitration Committee rendered the following 
decision: ‘Credit for the second-hand cast-steel wheel 
removed shall be allowed on the basis of second-hand 
price shown in Rule 101. The contention of the Louis- 
ville & Nashville is sustained.”—Case No. 1696, Louis- 
ville & Nashville vs. Central Vermont. 


Car of Class E-4 
Construction Destroyed 


The Missouri Pacific badly damaged Western Rail- 
way of Alabama box car No. 15205 in its St. Louis, Mo., 
yards on July 14, 1931. The car was reported to the 
owners as being destroyed on July 14 with the request 
that they furnish a statement of depreciated value. The 
Western of Alabama furnished the A.R.A. depreciated- 
value statement attached to its letter of July 27, 1931. 
This statement showed the car to be a Class E-4 box car 
built new November, 1922, value $1,171.37. The two 
roads were unable to agree that this car met with the 
requirement of a new car at the time of construction in 
1922. In its statement the Missouri Pacific pointed out 
that the car was of all-wood construction, 60 tons ca- 
pacity; underframe constructed of six wood 5-in. by 
10-in. longitudinal sills and two second-hand 4%-in. 
steel rails which extended between the body bolsters and 
were riveted to the draft arm angle with three rivets at 
each end and bolted to the center sill with six bolts. The 
handling line claimed that the car was built in the 
owner’s shops at Montgomery, Ala., from material ob- 
tained from dismantled cars. On request of the han- 
dling line, the Western of Alabama furnished a copy of 
the structure report, which was attached to the state- 
ment of the Missouri Pacific. This report covered five 
cars, of which car No. 15205 was one. The owner did 
not maintain a separate shop work sheet for each car 
built, but it admitted that second-hand steel rail was used 
for the subsills under the center sills when the car was 
built. In the absence of any previous decision by the 
Arbitration Committee, the Missouri Pacific contended 
that the application of this second-hand material in 
building the underframe of the car disqualified it as a 
new car at the time of construction and, therefore, it 
did not come under any of the provisions of Section e, 
Rule 112, which specifies the kind of second-hand ma- 
terial that can be used in the construction of a new car. 
The Western of Alabama contended that Section e, Par- 
agraph 1, Rule 112, permits the use of such second- 
hand material in a new car and that when this car was 
released from the shop it met all the requirements for a 
new Class E-4 car. Had this car been turned out of the 
shop, the owner stated, minus this center-sill reinforce- 
ment, the car would have met all requirements for a 
new Class E-4 car and it does not appear reasonable that 
the addition of this rail reinforcement should change 
the status of the car to that of a rebuilt unit. 
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The following decision was rendered: ‘Information 
submitted shows that car was built in conformity with 
the requirements of Class E-4 construction as set forth 
in Rule 112. The addition of steel rails under the cen- 
ter sills to reinforce them is such as to not entitle the 
car to a higher classification under the rules, nor should 
it be considered that such reinforcement would reduce 
its classification to a lower class. It is considered that 
the car is correctly classified as new Class E-4 equip- 
ment.”—Case No. 1697, Missouri Pacific vs. Western 
Railway of Alabama. 


Portable Forge for 
The Car-Repair Yard 


HOWN in the illustration is a portable forge which 
has been designed for use outdoors in the car-repair 
yard. The forge is provided with a shield of sheet iron 
to protect the fire from storm and wind, and which can 
be folded down at night. It is supported on a frame of 





Forge designed for service in the car-repair yard can be 
used in all kinds of weather 


wrought iron, which is provided with handles at both 
ends. It is carried on three cast-iron wheels, arranged 
as shown. 

The air for the blast is taken from the yard air line 
and passes through a length of rubber hose to a tee on 
one side of the forge. From this point it passes through 
a regulating valve, shown at the left of the illustration, 
to the coal-burning forge. A second valve at the oppo- 
site end of the forge is for a compressed-air hose con- 
nection to a riveting gun. 





BaTTLeE For Locomotive Be.tt.—A locomotive bell mounted on 
a wagon was given to the winner of the annual Wabash-DePauw 
football game on November 19 as a symbol of victory in what is 
said to be the oldest instance of gridiron rivalry to be found 
west of the Alleghany mountains. F. E. Lewis, general superin- 
tendent of the Chicago, Indianapolis & Louisville, contributed 
the bell, formerly used on a train running between Crawfordsville 
and Greencastle, where the colleges are situated, which has been 
used by the student bodies of the two schools for generations. 
At the close of the game, the winning eleven assumed custody 
of the bell, to retain it until the other team is victorious on the 
gridiron. 
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In the 


Back Shop an 








Deviee for Pulling 
Cylinder Bushings 


HE old inefficient method of pulling cylinder bush- 
ings in by hand has been superseded in most 
shops by some form of a power-driven machine. The 
device shown in the drawings has been used success- 
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Details of the bushing puller—The number under each 


fully and is standard practice on a large western rail- 
road. With the exception of the gears, cast-iron pulling 
heads, brass bushings and pulling cap thrust bearing, 
the machine can be made in any shop equipped for 
locomotive —_— 














d Enginehouse 








The numbered parts\on the detail drawings refer to 
the numbers shown on the arrangement drawing. Power 
is supplied by an air motor. The motor connection 13 
is made to suit the socket of the motor. This connection 
13 may be used on either end of shafts 8 or 9, depending 
on the amount of power required. Shaft 9 is keyed 
to a spur gear 10 in. in diameter, while shaft 8 is keyed 
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part refers to the part numbers on the assembly drawing 


to a smaller gear 3.333 in. in diameter. The ends of | 
these two shafts extend out on both sides of the bush- 
ing puller, so that the workman can apply the motor 
and operate it from the most convenient location. 

The 10-in. diameter spur gear meshes with an 18.8-in. 

























































































Acme Threads, Pie, 
3Thds. per inch 
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B-Mild Steel, I-Reqd. 
Details of the bushing puller, showing the design of the side plate and pulling-cap unit assembly 
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diameter gear which in turn meshes with a larger gear 
21.43 in. in diameter. This gear turns the pulling bar 
7 to which the pulling cap assembly 20 is keyed. The 
pulling bar is threaded as shown 4 ft. 5 in. of its 
length. These threads mesh with the threads in the 
pulling-cap unit 20. The rotation of the bar causes the 


Jour Gear, 73 Teeth, 3$'Pitch, 21.43°A0,3$ Face ih 9 oe 
Counterbore hub on outside 3’ to clear nut No.2 JSpur Gear, 92 Teeth, 5 Pitch, 18.8°0.0.,2% Face 


Counterbore hub on outside 5' toclear nut No.4 


JSpur Gear, 
58 Teeth, 6 Pitch 
10°0.D., 2" Face 





































3—Spur Gear, 1aTeeth, 5 Pitch, 
4"0D,,2% Face 


6 2 Spur Gear, 22Teeth, 35 Pitch, 6,857°0.0, 2% Face, 
Counterbore hub onoutsides to Clear nut No.4 


Assembly drawing of the bushing puller 


head to move along the pulling bar 7. The pulling cap 
unit 20 consists of a Strom Bearings Company thrust 
bearing No. 1123-F and details, A, B and C. 

Power is transmitted from the motor through the 
train of gears to shaft 11, to which the pulling cap unit 
20 is securely. keyed. The pulling head which bears 
against the end of the cylinder bushing is forced back 
by the pulling cap unit 20 which moves along the pull- 
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22-Bottom Cover-';' Plate -I-Reqd. 
Details of the pulling head and top and bottom covers 


ing bar 7 as described. The pull at the rear is taken 
up by the rear bar support 14 which is drilled to suit 
the stuffing-gland bolts. The device is prevented from 
rotating when in operation by a chain block or other 
holding device secured to the clevis 16. 

The five pulling heads shown in one of the drawings 
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take care of the range in cylinder-bushing sizes used 
on this railroad. The pulling heads, which are of cast 
iron; the adjusting thimble 72, the rear bar support 14, 
and the motor connection 13 are required for this set- 
up, but are not shown on the assembly drawing. The 
thimbles 6 are used as spacers between the two covers 
21 and 22 and side plate 15, while the adjusting thimble 
12 slips over the pulling bar 7 at the rear bar support 


14. 


Gas-Fired 
Tire Heater 


By J. B. Nealy* 


ARIOUS devices and furnaces have been devised 
for the heating of locomotive tires, all of which 
are more or less efficient. One of the best in use today 
is a gas-fired furnace which will heat eight tires at a 


Hearth consists of four rails 
Burners enter 4"above hearth 
& 5"Magnesia 
Insulation 


Chains fo ring in center 
for lift by crane 










54! Boiler 


: i © Plate lined 
late with Oo with 2” 





Floor of Tire Heater: 
Concrete base, one 
Lower Section /ayerof fire brick Top Section-or Hood 





Arrangement drawing of the gas-fired tire heater 


time. It was developed by the mechanical department 
of the Baltimore & Ohio. This furnace is of brick, cylin- 
drical in shape and is built in two parts, the upper part 
of which can be raised by crane for loading and un- 
loading. 

The lower portion is 22 in. high and the upper 36 in. 





Gas-fired tice heater with the cover in place 


high while the apex of a conical roof rises 30 in. above 
this. Around the apex of this roof are arranged three 
6-in. flues. The inside diameter is $ ft. 5 in. and the 


* Mr. Nealy is employed by the American Gas Association, 420 Lexing- 
ton avenue, New York. 
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furnace wall is constructed of 4% in. of firebrick on the 
inside backed up with 5 in. of magnesia insulation. The 
whole is encased in a steel shell of 34-in. boiler plate. 
It sets on a concrete base and the floor consists of a 
single layer of firebrick. The roof is also made of fire- 
brick, insulation and boiler plate but the thickness of 
the insulation is only two inches. Four rail sections are 


laid diagonally on the floor as shown in the drawing 

from the center to the wall, for the tires to rest on. 
Heat is supplied through three gas burners which are 

located in the wall of the furnace and are placed equi- 





Interior of the tire-heating furnace 


distant around the circumference. They are so ar- 
ranged that they fire tangentially to the inside of the 
wall of the furnace and with this method of firing the 
hot products of combustion are given a swirling motion 
and thus distributed to all parts of the work. This in- 
sures the even distribution of heat which is necessary 
in this type of work. Furthermore these burners are 
of the inspirator type so that any furnace atmosphere, 
reducing, oxidizing or neutral can be obtained and auto- 
matically maintained regardless of the amount of work 
or fluctuation in the: volume of fuel supply. This is 
obtained by the flexibility in proportioning the gas and 
air that this type of burner affords, the gas being sup- 
plied at high pressure and inspirating air in any ratio 
desired. 

The tires heated weigh approximately 1,760 lb. each 
and a load of eight tires, weighs seven tons. To heat 
this load up requires 45 min. time with a gas consump- 
tion of 3,500 cu. ft. per hour. Four steel eyes are set in 
the brickwork of the upper section, near the top, and 
equi-distant about the circumference. Chains run from 
these to a ring over the center of the roof and are used 
to lift the top off the heater when charging and dis- 
charging. 

The tires are bored to suit the wheel centers and are 
then brought by crane to the furnace and placed therein. 
The wheels are also moved from the lathes and placed 
adjacent to the furnace with the same crane. When the 
tires are hot the top section of the furnace is removed 
and the tires taken out, one at a time, with the crane and 
fitted onto the wheels. A spray of warm water is then 
played on the tires and the job is completed. 





ReEapy FoR ANYTHING.—One car company is ready, without 
further experiment or developments, to go into the business of 
transporting beer in the United States, if it is legalized. It is 
the General American Tank Car Corporation, which has had a 
number of special refrigerated tank cars for the transportation 
of beer in bulk in service in Canada for three years. Each of 
these cars can carry 6,000 gal. and it is estimated that eventually 
something like 1,000 of them will be required to handle bulk 
shipments from breweries to bottling points, 
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Caleulation for Setting 
Baker and Walsehaert Gears 


By Harold Hopp 


HE common method for adjusting improper valve 
position is by altering the length of the eccentric 


rod and the valve rod on a Baker gear or the radius 


rod on a Walschaert gear. These defects are determined 
by either placing the engine on rollers and observing 
the lead, the port opening at the center, or by trailing the 
engine and measuring the maximum port openings. The 
method presented in this article is applicable to either of 
the above mentioned methods. 

Before presenting a method of determining these 
errors it would be well to have clearly in mind the effect 
that improper eccentric and valve-rod lengths have on 
the position of the valve. A valve rod that is too long 
will simply shift the valve toward the front of the engine. 
This will result in openings that are too large at the 
front port and too small at the back port. This is true 
whether the valve gear is set for forward or reverse 
motion. The front port opening will be the proper 
opening plus the valve-rod error. The back port will 
be opened to the proper value less the error. If the valve 
rod is too short the effect will be just the opposite. 

The eccentric rod, because of the various components 
of the motion work, causes opposite effects in forward 
and reverse motion. This action is said to be direct 
in forward motion and indirect in reverse motion. An 
eccentric rod is too short the effect will be just the 
displaced toward the front of the engine when the valve 
gear is in forward motion. However if the valve gear 
be‘set for back-up the valve will be displaced toward the 
back of the engine. 

This then will result in the following effects on the 
valve position. For forward motion the reading will 
be, at the front port, the proper opening plus the error 
due to the eccentric rod. At the back port, the opening 
will be the proper amount less the error due to the ec- 
centric rod. In back-up, the forward port opening will 
be diminished by the eccentric-rod error, ,whereas the 
back-port opening will be increased by the error. If the 
eccentric rod'is too short the effect will be just the 
opposite. 

It is to be specially noted that the error due to the 
eccentric rod is not the amount by which the eccentric 
rod is too long or too short. The correction for the 
eccentric rod is the error due to it multiplied by the 
“sear ratio.” If the gear ratio is four to one, then by 
shortening the eccentric rod one inch the valve will be dis- 
placed % in. Improper valve position is often caused 
by errors in both the valve and eccentric rods. By cor- 
relating the effects explained above a method of correct- 
ing these errors may be determined. 

Assume that both rods are too long. If the proper 
amount of port opening ‘is designated by P, the error in 
the valve rod by V, and the error due to the eccentric 
rod by E then the amount that the valve opens the ports 
will be: 


Forward motion, front port .............. P+V+E 
Forward motion, back port ............... P-V-E 
Reverse motion, front port ............... P+V-E 
Reverse motion, back port ................ P-V+E 


It is readily seen that by subtracting the reading in 
reverse motion, from port from forward motion, front 
port twice the error due to the eccentric rod will be ob- 
tained. This mer be stated mathematically as: 

(P+V+E)-(P+V-E) =2E 

By taking half of this amount and multiplying by the 
gear ratio, the error in the eccentric rod is determined. 

If the reading at reverse motion, back port is sub- 
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tracted from that at forward motion, front port twice 
the valve rod error will be obtained. This may be 
stated as: 

(P+V+E)-(P-V+E) =2V 

By taking half of this amount the error in the valve 
rod is determined. 

When the valves are set by trailing, it is often im- 
possible to have the valve gear set at exactly the same 
cut-off in forward and reverse motion. This manifests 
itself in unequal valve travel and may be observed be- 
cause the sum of the forward-motion port openings are 
not equal to the sum of the port openings in reverse 
motion. Consider the example as shown in Fig. 1. 

As will be noted, the sum of the forward motion port 
openings is 1% in. The reverse-motion openings add 


= 5" 
Forward Motion | jg 








| © | eg 





. " Engin 
Reverse Motion 2 | gine 





=i4 








Fig. 1 


up to one inch. In order to apply the method presented 
herein, it will be necessary to equalize these sums. This 
may be done by adding to each of the reverse motion 
openings half of the difference between 1% in. and 
one inch. This is % in. The altered readings then are 
as shown in Fig. 2. 

Summary of Method—Mark the amount of port open- 
ing by either trailing or on rollers. If necessary, equal- 


“hate Ys 


re || 


Fig. 2 





ize the sum of the forward-motion readings with re- 
verse-motion readings. 

Eccentric-Rod Correction Subtract the reading at 
reverse motion, front port from forward motion, front 
port. Divide by two and multiply by the gear ratio. 

Valve-Rod Correction—Subtract the reading at reverse 
motion, back port from that at forward motion, front 
port. Divide by two. If either, or both, of the results 
are negative the rod, or rods, are too short. 

Example 1—Consider the case presented in Fig. 1 and 


" 
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18 aN | ise | Engine 


Fig. 3 





Fig. 2. After the readings are altered we apply the 
formula. Eccentric rod correction: 
15-9 =3 
16 16 8 
Divided by two= = 
Multiply by the gear ratio (let it be 4) 


—x4=- 
Be 16: 4. 
Therefore shorten the eccentric rod % in. 


Valve rod correction— 
15 11 1 


16 16 4 
Divided by asuane™ 
Therefore shorten the valve rod }@ in. 
Yhis will make both forward ports % in. and reverse 
ports ¥ in. 
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Example 2.—Eccentric rod correction, referring to 
Fig. 3, 


Divided by two =-—-— 


4 
Multiplied by the gear ratio of 4 
1 


—ak dew 

Valve rod correction 
PE y 
16 16 8 


3 
Divided by two =— 
16 


The corrections are: Lengthen the eccentric rod one 
inch and shorten the valve rod 3/16 in. The ports will 
be square all around at % in. 


Making Valve Repairs to 
Engines on Rail-Motor Cars 


By E. O. Whitfield 


HE necessity for accurate valve work on internal- 

combustion motors is important as only slight 
errors in adjustment and workmanship can result in 
serious loss of horsepower. Again the replacement of 
cylinder heads on large engines runs into considerable 
money and if economy is to be exercised here, proper 
methods of welding broken heads must be utilized with 
the assurance that equipment will stay in service for 
reasonable periods of time and without attention. If 





Fig. 1—Valve refacing tool and rack for holding the valves 


this work is to be taken care of in the back shop, proper 
facilities and testing equipment should be available in 
order to insure accuracy. 

Fig. 1 illustrates a valve refacing tool which is a fast 
and accurate commercial machine producing an excellent 
finish. It can be used for valves of any degree of angle. 
The valves finished here when placed in the seat which 
has been faced as shown in Fig. 2 can be ground in with 
a few rubs to a perfect seat which will hold a 90-lb. air 
pressure test without any loss whatever. 

The valve rack which can be seen below the machine, 
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Fig. 2—Valve-seating and guide-reaming tool: The man- 
drel is operated by hand to face the valve seats, while an 
air motor is used to face new seats 


Fig. 1, was manufactured in the railroad shops of sheet 
iron and drilled to receive the valves. The rack was 
bored and spot welded to stand as shown. 

The valve-seating and guide-reaming tool shown in 
Fig. 2 is a commercial valve-seating and guide-reaming 
tool. A is the cylinder head; PB the alining fixture; and 
C the cutter mandrel and pilot. The mandrel is oper- 
ated by hand to face the valve seats and by air motor 
when milling out for new valve seats. This outfit per- 
mits absolute alinement of the seat with a guide. The 
secret of the effective operation of this device is in the 
ball joint in the pilot-guide holder which becomes rigid 
when the clamp handle is tightened. 

Fig. 3 shows the apparatus and equipment used for 


Fig. 3—Apparatus used for testing valve springs 
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testing valve springs: A shows the valve spring under 
test, B the spring-compression weights, C the weights for 
testing various springs and D the instruction sheet show- 
ing the free and loaded heights of the valve springs used. 
A spring is applied at A. Weights are added at B suffi- 
cient to compress to the specified compressed height. 
The spring is rejected if 10 per cent less weight is used 
than the correct spring compression should be. The 
slotted step collar above the spring and the treadle 
weight lift permit rapid operation. 

The spring-compression weights B and C are standard 
commercial scale weights. The weight B (50 Ib. ac- 
tual) is usually sufficient to start a spring in compres- 
sion. While the weights C are used to complete the com- 
pression test. The angle plate supporting the valve and 
spring to be tested is made from machine steel, %4 in. by 
6 in., and is bolted to the post. A screw eye located half 
way down the post acts as a guide for the rod, which is 
of % in. round steel. The spring retainer is slotted to 
allow quick removel and application of springs. The 
top of the rod is shouldered to prevent the spring re- 
tainer from slipping off. The post is reinforced with 
6 in. by 4 in. timber to support the apparatus. The treadle 
is hinged to the base and is used to raise the weights to 
allow the application and removal of springs. 

Fig. 4 shows the method of rebuilding cylinder-head 
valve seats. A shows the cylinder head and B the valve 
seats rebuilt by welding. The welding of worn out valve 
seats and broken cylinders has proven to be successful 
and economical. The welding operation must be carried 


Fig. 4—Cylinder head, the valve seats of which have been 
reclaimed by welding 


out with considerable care to prevent the possibility of 
the casting warping. This means that the cylinder head 
must be properly preheated before the welding takes 


place and not allowed to cool too fast. Machining must 
be accurate and care taken to prevent the faces of the 
head becoming damaged in movement. 

Preheating is handled in a charcoal furnace and the 
cylinder is welded while still in the furnace. Machining 
is performed in a vertical boring mill. The material 
used in welding is of cast iron. Reseating is per- 
formed as already explained in Fig. 2. In connection 
with the preservation of cylinder heads it is necessary 
to see that the inner core is frequently flushed out to 
remove any accumulation of scale which in itself forms 
a heat retainer and will cause cracking of the casting. 


(Turn to next left-hand page) 
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ETTER MATERIALS 


IS ONE WAY TO LOWER MAINTENANCE 


When, every two years, you spend on repairing a locomotive one quarter 


of its original cost, the materials you use are worthy of careful consideration. « No longer is 


steel just steel, to be used indiscriminately for all purposes. Years ago Republic metallurgists 


began the developments that have led to special analysis steels for 


particular railroad services. « An alloy steel gives new toughness to axles 


and protects against failures due to shocks at low temperature; side sheets 


of Toncan Iron resist corrosion and fire-cracking; alloy staybolits combine 


toughness and corrosion resistance—and so on thru all the uses of steel in 


ailroad equipment. « For each, Republic has a maintenance-reducing 


material that will help lower the major item of operating expense. 
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Toncan Iron Boiler Tubes, Pipe, Plates, 
Culverts, Rivets, Staybolts, Tender 
Plates and Firebox Sheets e Sheets 
and Strip for special railroad purposes 
e Agathon Alloy Steels for Locomo- 
tive Parts e Agathon Engine Bolt Stee! 
e Agathon Iron for pins and bushings 
e Agathon Staybolt Iron e Climax 
Steel Staybolts e Upson Bolts and 
Nuts e Track Material, Maney Guard 
Rail Assemblies @ Enduro Stainless 
Steel for dining car equipment, for 
refrigeration cars and for firebox 
sheets @ Agathon Nickel Forging 
Steel. 

The Birdsboro Steel Foundry & Ma- 
chine Company of Birdsboro, Penna., 
has manufactured and is prepared 
to supply under license, Toncan Cop- 
per Molybdenum Iron castings for 
locomotives. 


o * 
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Reelaiming Worn 
Tender-Truck Pedestal 


By H. W. Payne 


HEN the jaws of worn tender-truck pedestals 
are no longer serviceable, it is the practice in 
the shops of a western road to plane the jaws on the 
face and sides % in. below the original surface. Then 
a %-in. steel shoe is spot welded on, which brings the 
wearing surface back to original size. After the pedestal 
is once machined, the maintenance is only the operation 
of cutting off the worn shoe and welding on a new one. 
The truck is first turned up side down and the pedes- 
tals are laid out by the same method used on locomotive 
shoes and wedges—that is, placing l-in. marks to plane 
to. The pedestals are then removed from the frame 
and sent to the draw-cut shaper to be machined by the 
following method: 
A special 90-deg. angle plate is bolted and feather- 
keyed to the shaper table. Two pairs of studs are screwed 
into this angle plate which are % in. smaller than the 


























Top, side view of pedestal set up for machining—Bottom, 
one pedestal is set up while another is being machined 


holes in the pedestal. 
shifted in setting up. 

The pedestal is placed on the shaper, with the top 
against the angle plate and one pair of the studs passing 
through the bolt holes. To prevent the pedestal from 
rising when the tool strikes it, a T-headed bolt is placed 
in a slot in the shaper table and passed through a bar 
that is placed on a pair of the studs, after the pedestal 
and before the nuts are applied. These nuts are tight- 
ened snugly, which draws the pedestal against the face 
plate, leveling it lengthwise. A block, containing two 
%-in. set screws, is placed under the unsupported end 
and is used as a jack to adjust the pedestal crosswise, 
setting to the l-in. marks with a surface gage. The 
nuts are then securely tightened and the planing begins. 
The machine operator then sets up another pedestal 


This: allows the pedestal to be 
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Top, jig set up on the shaper with one pedestal in position 
Bottom, same view showing the removable parts of. the 
jig lying on the table 


on. the other pair of studs, thereby eliminating the ma- 
chine stop for set up, as there is sufficient time to re- 
move a finished pedestal and set up another during the 
time required for a cut across the top of a pedestal. 


(Turn to next left-hand page) 





New Use ror Otp FreicgHt Cars.—In the past, the Gulf, 
Mobile & Northern and the New Orleans Great’ Northern, in 
order to reclaim the metal and other usable parts of condemned 
freight cars, have followed the practice of burning the wood 
from the steel. But some 900 cars, now awaiting demolition, will 
be put to better use. Approximately 300 cars will be turned over 
to the New Orleans, La., Welfare Committee, so that the wood 
can be stripped off and given to needy families to furnish a 
supply of winter fuel. Another 300 cars are being given to the 
welfare committee at Bogalusa, La., and the remaining cars, 
which cannot be moved from their sidings on account of their 
present condition, will be put to similar good use by nearby 
communities. 


A Recorp PASSENGER TrAIN:—Recently locomotive No. 1065 
of the St. Louis-San Francisco broke a record when it hauled a 
train of 54 passenger cars, in which were 3,275 excursionists, a 
total distance of 21.9 miles on the Frisco’s River division. The 
schedule did not call for No. 1065 to do such heavy work, but 
this was made necessary on account of an accident which dis- 
abled another engine. The occasion was a big excursion to 
St. Louis, Mo., from points on the Frisco’s River division. A 
first train of 20 cars was formed at Wilson, Ark., and it made 
the run to St. Louis without incident: Another train, pulled by 
engine No. 1067, left Blytheville, Ark., with 26 cars, and picked 
up 8 more at Hayti. This train moved on to Sikeston, but there 


a motorist attempted to beat it to a crossing, with the result 
that engine No. 1067 was completely disabled. Engine No. 1065 
came along from Hayti with a third train of 20 cars. Finding 
the disabled engine and the 34 stranded cars, it added the latter 
to its own train and moved into Chaffee where another engine 
was secured. From the front of the engine to the rear car, the 
train was three-quarters of a mile in length. 
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SUPER- POWER 







| LOCOMOTIVES CUT OPERATING COSTS 
A study of actual operating data on one road showed that 
' Super-Power Locomotives reduced operating costs 34% 
| Reduced Cost of Locomotive Repairs of 59% 


| Was Partially Responsible For This Saving 






Super-Power Locomotives 





Mikado and Santa Fe Types 
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Clubs and Associations 


CanaDIAN Rattway CLus.—On Decem- 
ber 12 at 8 p. m. at the Windsor Hotel, 
Montreal, A. R. White, chief sanitary in- 
spector of the Canadian National, will pre- 
sent a paper on Some Thoughts on Our 
Transportation Services. 


New York Rartroap CLus.—The six- 
tieth anniversary dinner of the New York 
Railroad Club will be held in the Grand 
Ballroom of the Hotel Commodore, New 
York, on Thursday, December 15, at 7 p. m. 
An interesting speaking program and spe- 
cial entertainment features have been pro- 
vided for the evening. 

Rattway Cxus or PitrspurGH.—At the 
meeting of the Railway Club of Pittsburgh 
which will be held at 8 p. m. on December 
22 at the Fort Pitt Hotel, Pittsburgh, Pa., 
Dr. Phillips Thomas, research engineer of 
the Westinghouse Electric & Manufactur- 
ing Company at East Pittsburgh, will pre- 
sent a paper on “Electrons at Work and at 
Play.” 

WEsTERN Rattway C.ius.—Rufus C. 
Dawes, president, A Century of Progress, 
will discuss the “Chicago World’s Fair 
Centennial Celebration before the meeting 
of the Western Railway Club which will 
be held at 7 p. m. on December 12 at the 
Hotel Sherman, Chicago. The special fea- 
tures of the evening will be the Ladies’ 
Night dinner, dancing and entertainment. 

New Encianp Rariroap CLius.—Some 
phases of the Present Railroad Situation 
will be discussed by C. E. Smith, vice- 
president of the New York, New Haven 
& Hartford, before the meeting of the New 
England Railroad Club which will be held 
on December 13 at the Hotel Statler, 
Boston, Mass., following dinner at 6:30 
p.m. 

INDIANAPOLIS CAR INSPECTION ASSOCIA- 
TION.—The A.R.A. interchange rules were 
discussed at the meeting of the Indianapolis 
Car Inspection Association held at the 
Hotel Severin, Indianapolis, Ind., on De- 
cember 5. 


NortHwest Car MEN’s ASSOCIATION.— 
J. Marshall, special representative of the 
American Railway Association, was the 
speaker at the December 5 meeting of the 
Northwest Car Men’s Association. 

CENTRAL RAitway CLus or BuFFALO.— 
The December 8 meeting of the Central 
Railway Club was under the auspices of 
the Terminal Train Masters and General 
Yard Masters Association of the Niagara 
Frontier. It consisted of a musical sketch 
portraying everyday life in a railroad yard 
office, supported by a cast of twelve people. 
It was entitled “The Yardmaster,” or “No 
One Goes Out When 95 Comes In.” The 
officers for 1933 were also elected at this 
meeting. 

Paciric Ramway Cius.—The Pacific 
Railway Club held its Annual Associate 
Members Night at the Transportation 
Club, San Francisco, Cal., on December 8. 


516 











Nortuwest Car MEN’s ASSOCIATION.— 
With its October meeting, this association 
completed the first year of its existence, 
during which the membership grew to a 
total of 1,015 and a substantial bank bal- 
ance was set up in favor of the association. 
Inasmuch as the first 12 months were 
more or less a period of organization for 
the association, and particularly in view 
of the excellent results secured with the 
present officers, the association voted at its 
October meeting to continue the present 
incumbents in office. It was also decided 
to add to the officers a third vice-presi- 
dent in the person of F. G. Moody, master 
car builder of the Northern Pacific. The 
officers of the association, therefore, for 
the ensuing year will include: President, 
F. J. Swanson, general car department 
supervisor, C. M. St. P. & P., Minneapolis, 
Minn,; first vice-president, J. M. Ryan, 
assistant master car builder, C. St. P. M. 
& O., Hudson, Wis.; second vice-president, 
G. J. Conklin, foreman of inspectors, Soo 
line, Minneapolis; third vice-president, 
F. G. Moody, master car builder, Northern 
Pacific, St. Paul, Minn.; treasurer, F. S. 
Leavitt, auditor, Minnesota Transfer Rail- 
way Company, St. Paul Minn.; secretary, 
E. N. Myers, chief interchange inspector, 
Minnesota Transfer Railway Company, St. 
Paul, Minn. 


Club Papers 





Air-Brake Maintenance 


Car ForEMAN’s ASSOCIATION OF CHI- 
caGo.—Meeting held at Chicago, Novem- 
ber 14. Subject, Maintenance and Repairs 
to Air Brakes, by L. M. Carlton, mechan- 
ical expert, Westinghouse Air Brake Com- 
pany. {Efficient air: brakes are an asset 
—not a liability. They are a dividend- 
earner, as well as a safety device,” is the 
pertinent manner in which Mr. Carlton 
summarized his address. The paper was 
replete with practical suggestions regarding 
maintenance methods and practices essen- 
tial to the satisfactory performance of air- 
brakes in train operation. Such details as 
the elimination of foreign matter from the 
air-brake system; the secure attachment of 
brake cylinders, with carefully applied cyl- 
inder packing cups and cylinder protectors: 
thoroughly-overhauled triple valves and 
other valve mechanism; and correctly-pro- 
portioned foundation brake rigging, were 
strongly emphasized. The practical value 
of the suggestions for improved air-brake 
maintenance that were advanced in the 
paper was indicated by the extensive dis- 
cussion participated in by a considerable 
number of air-brake instructors and car- 
department supervisors. 
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Railway Stores Department 
Problems 


Western Railway Club.—Meeting held 
Monday evening, November 21, at the 
Hotel Sherman, Chicago. Subject “Rail- 
way Stores Department Problems,” pre- 
sented by D. C. Curtis, chief purchasing 
officer, Chicago, Milwaukee, St. Paul & 
Pacific, Chicago. {Predicting radical 
changes in transportation within the next 
two years, which are inevitable in a pro- 
gressive nation, Mr. Curtis said that it is 
important for railway officers to adapt 
themselves to these changes and not make 
the mistake of opposing them. He main- 
tained that too often railway department 
heads feel that they can economically 
handle the material requirements of their 
respective departments themselves, whereas 
this practice usually results in a surplus of 
materials, duplicate stocks, etc. The shop 
foreman, being judged by the number of 
locomotives or cars turned out each month, 
naturally will take no chances of being out 
of material needed to secure this output. 
The foreman of the operating department, 
also being judged by the performance of 
this department, has a tendency to carry 
an excessive stock to protect operation. 
{Regarding the subject of railway manu- 
facture and purchases, the following two 
highly-pertinent paragraphs are quoted 
from the conclusion of Mr. Curtis’s ad- 
dress: “We have the problem of repairing 
material necessary for replacement and the 
problem of manufacturing items which it is 
not practical to purchase. A railroad is 
organized for the purpose of providing 
transportation, and the financial control is 
too far removed from the actual operations 
for any railroad: to make a success in 
manufacturing any items that can be pur- 
chased. A railroad has so many places 
for every dollar that it cannot advantage- 
ously invest these dollars in manufactur- 
ing machinery and appliances necessary to 
compete with the modern manufacturing 
plants that turn out material under pro- 
duction methods at the lowest possible cost. 
{During the depression, we have some- 
times felt that there is nothing left, that 
there is no activity, no orders, etc.; yet the 
railroads spent over $223,000,000 in the first 
six months of 1932. While we should have 
spent a great deal more fully to maintain 
the properties, we have materially helped 
industry, and we have safely maintained 
the service. With the co-operation of rail- 
road men and the supply men who lend 
their assistance in furnishing material, in 
providing and directing the technical help 
to develop new devices, engines, cars, etc., 
we are going to work our way out of the 
depression, and the railroads are going to 
continue to be the important factor in 
transportation and give returns that will 
be satisfactory not alone to the patrons, 
but to the investors as well.” 


(Turn to next left-hand page) 
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Clearance limitations and other considerations 
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Conditioning Cars for Flour 
Loading 


Northwest Car Men’s Association. — 
Meeting held in the Minnesota Transfer 
Y. M. C. A. building, St. Paul, Monday 
evening, October 3. Paper entitled “Flour 
Loading,” by O. W. Galloway, claim agent, 
Pillsbury Flour Mills. {In the course of 
this extensive and comprehensive discus- 
sion of the requirements for railway 
equipment to handling flour loading satis- 
factorily. Mr. Galloway covered many 
mechanical conditions of great interest to 
car men throughout the country. He 
described the entire operation of grain 
handling, flour manufacture and delivery 
of flour to destination. {Regarding the 
selection of proper cars, Mr. Galloway 
said: “In selecting equipment for the load- 
ing of grain products, a more rigid inspec- 
tion is required than in selecting a car 
for grain. First, the car should be ex- 
amined for leaks in the roof, which will 
permit water or cinders to enter, particu- 
larly at the corners and sides of the car, 
for if the sides of the car have nail holes 
which penetrate through them, if the car 
is in a rain storm for any length of time, 
water will enter and usually damage from 
one to five sacks. You can readily see 
what would happen on a car that was full 
of nail holes on the sides. These nail holes 
should be caulked with a caulking material, 
usually termed car cement, as when a car 
is permitted to load in this condition, we 
are running a hazard of a claim. Next it 
should be observed as to whether the doors 
fit tightly at the sides and the top, as a 
loose-fitting door will permit damage from 
cinders and dirt; also water. In examining 
the interior of the car, the floor should be 
smooth and free from protruding nails and 
bolts, particularly at the end where the 
king bolts or pins are, the plate should be 
countersunk and flush with the floor. On 
some equipment, insufficient bolts were 
used, permitting one edge of the board to 
warp upward, causing a sharp obstruction 
which damaged and tore sacks under the 
impact of the switch movement. Where 
bolts are applied to the floor, it is prefer- 
able to use a flat, round-headed bolt, and 
countersink so that it is flush. Where nails 
are used, they should be heavily-barbed 
nails or cement-coated, and -should be 
driven perpendicularly, not at 85 or 90 
deg. angle, as where nails are applied on 
an angle, the motion of the car will im- 
mediately pull the nails outward which will 
damage any commodity in paper cartons or 
jute sacks. The door posts should be flush 
with the side of the car, and false door 
posts usually installed for the nailing of 
grain doors should be taken out, as the 
false door posts, usually made of two by 
fours, narrow the car in the doorway four 
inches, and when a shift takes place and 
the load passes this narrow point, the re- 
sults are that the ends of the sacks coming 
in contact with the door posts are cut off 
or torn out.” {In cases of damage to lad- 
ing, Mr. Galloway said: “Where cars do 
develop damage in transit, the agent, I be- 
lieve, could almost 100 per cent eliminate a 
recurrence of such damage if he would 
report the true conditions of the cars, as 
to what caused the damage. For instance, 
if a car leaked cinders or water, had rough 
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floor, splintered sides, or defective door 
posts, if these were reported immediately 
to the mechanical department and this car 
were not permitted to move under a load 
again until repaired, it would be a step in 
the direction of the elimination of claims. 
I am positive that this procedure is not 
followed out, as in the thousands of re- 
ports which I have personally handled, I 
have not seen a single instance where a 
report was made as to the defects of the 
car, or any suggestion made whereby a 
second loss could ‘be reduced or prevented. 
These notations and reports at destination 
should be given to the consignee to accom- 
pany his claim to the shipper. These re- 
ports are very valuable to the shipper, as 
they give him an opportunity to correct and 
modify such items as can be directly at- 
tributed to the consignor. If a shipper 
does not receive these reports, he has no 
opportunity to correct the method of 
handling. A copy of the report should be 
sent directly to the proper railroad officials, 
in order that they also may take immedi- 
ate steps. to prevent a recurrence.” (Mr. 
Galloway closed his paper with an earnest 
appeal to the shippers, transportation com- 
panies and the consignees, the complete co- 
operation of all three of which is essential 
to prevent the recurrence of damage and 
attendant damage claims which benefit no 
one and represent a preventable loss and 
tax upon industry. 


Directory 


The following list gives names of secretaries, 
dates of next or regular mectings and places of 
re a of mechanical associations and railroad 
cluos: 

Air-Brake_ AssocraTtion.—T. L. Burton, Room 
a4 Grand Central Terminal Building, New 
ork, 
ALLIED RatLway Suppty Assocration.—F. W. 
Venton, Crane Company, Chicago. 
AMERICAN RatLway AsSOCIATION.—Division V. 
~—Mecuanicat.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 
Division V.—EguipMENT PaintinG SEc- 
TIoN—V. R. Hawthorne, Chicago. 
Division VI.—Purcuases anp SToRES.— 
W. J. Farrell, 30 Vesey street, New York. 
Division I.—Sarety Section.—J. C 
Caviston, 30 Vesey street, New York. 
Division VIIT.—Car Service Diviston.— 





C. A, Buch, Seventeenth and H_ streets, 
Washington, D. C. 
AMERICAN RatLway Toot ForeMeEn’s Associa- 


Tr1on.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN Society oF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

RatLroap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street 

Macuine SwHop Practice Dzivision.— 
R. E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Matertats Hanpitinc Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

Ort anp Gas Power Division.—Edgar J. 
Kates, 1350 Broadway, New York. 

FvuELs Division.—W, G. Christy, Depart- 
ment of Health Regulation, 
Jersey City, N. J. 

AMERICAN SocrETY FOR STEEL TREATING.—W. H. 
Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AMERICAN Socrety FOR TESTING MaTERIALS.— 

. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. — 


Court House, 


AMERICAN WELDING Society.—Miss M. M. 
Kelly, 29 West Thirty-ninth street. New 
(or 


ASSOCIATION OF RaILway ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, III. 

Canaptan Rattway Crius.—cC. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 


_ Hotel, Montreal, Que. 

Car DEPARTMENT OrFicers Association.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 
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Car ForEMEN’s ASSCCIATION OF CHICAGO.—G. K, 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, III. 

Car ForeMen’s AssociaTION oF Omana, Council 
Bluffs and South Omaha Interchange.—Geo, 
Kriegler, car foreman, icago, burlington 
& Ouincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs: 

CenTRAL Raitway Ctius or BurraLo.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler. ™.:‘falo. 

CINCINNATI Rattway Cius.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati. Reg- 
ular meeting, second Tuesday, February, 
May, September and November. 

CLEvELAND Rattway Cius.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
Tuly and August, at the Auditorium, Brother. 
hood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

EastERN Car ForEMEN’s AssocraTIon.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION.—P. 
M. Pursian, chief clerk to superintendent of 
shops. C. C. C. & St. L., Beech Grove, Ind. 
Regular meetings first Monday of each 
month, except July, August and September, 
at Hotel Severin, Indianapolis, at 7 pb. m. 
Noon-day luncheon,, 12:15 p. m. for Execu- 
tive Committee and men interested in the 
car department. 

INTERNATIONAL RAILROAD MASTER RBLACKSMITH'’S 
AssocIATIOn.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWAY FuEL_ ASSOCIATION.— 


D. Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL RaAttway GENERAL FoOREMEN’S 
AssociaTION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

Master BoILeERMAKER’S AsSOCIATION.—A. ,, 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N.Y. 

NaTIonaL SaFety Counctt—StTeAM RaAlILroap 


Section.—W. A. Booth, Canadian National, 
Montreal, Ove. 

New EnGianp RaritroAp Crius.—W. E. Cade, 
Jr., 683 Atlantic averve. Boston, Mass. Reg- 
ular meetine. second Tuesday in each month, 
excepting June, Tuly, August and September, 
Hotel Statler, Boston. 

New York Raritroap Ciur.—D. W. Pye, Room 
527, 30 Church street. New York. Meetings, 
third Friday in each month, except June. 
TInly and August, at 29 West Thirty-ninth 
street, New York. 


Nortuwest Car Men’s Asgocration.—E. N. 
Myers. chief interchange inspector, Minne- 
sota Transfer Railway, St. Pavl, Minn. 
Meeting first Monday each month, except 
Tune, July and August, at Minnesota 
Transfer Y. M. C. A. Gymnasium building, 
St. Paul. 


Paciric Rartway Cius.—W. S. Wollner. P. 0. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursdav of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway Business Assocration.—P. H._Middle- 
ton (Treas. and Asst. Sec.), First National 
Bank building, Chicago. 

Raritway Car Men’s CLur oF PEorIA AND PEKIN. 
—C. L. Roberts. R. F. D. 5, Peoria, Tl. 
Rattway Crus oF PittssurcnH.—J. D. Conway, 

1841 Oliver building. Pittsburgh, Pa. Reg: 
ular meeting fourth Thursday_in month, ex- 
cept June, July and August, Ft. Pitt Hotel. 

Pittsburgh, Pa. 

Rartway Fire Protection Assocration.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

RatLway Suppty MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SoUTHERN AND SOUTHWESTERN RatLway CLuB.— 
A Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday ir January. 
March, May, July, September and November. 
Annual meeting, third Thursday in November. 
Ansley Hotel, Atlanta, Ga. 

Suprty Men’s Assocration—E. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with Equipment 
Painting Section, Mechanical Division Amet- 
ican Railway Association. ; 

Toronto Rattway Cius.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and August. 

TRAVELING ENGINEER’s AssociaTION.—W. 0. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western Rattway Civus.—J. H. Nash, 110! 
Peoples Gas building, Chicago. Regular 
meetings third Monday in each month ex 
cept June, July, August and September. 


(Turn to next left-hand page) 
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MODERN POWER 
MEETS 
PRESENT-DAY 
DEMANDS 











Higher Speeds, Heavier Trains and Longer 
Runs—these demands are being imposed on 
locomotives today, and the older power is failing 
to meet them economically. 





Modern Transportation Requirements demand 
Modern Motive Power—big-boilered, high- 
wheeled locomotives, designed and equipped for 
the special conditions to be met, and developing 
maximum power output per ton of locomotive 
weight. 


Such locomotives, wherever used, are demon- 
strating that— 


It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA 
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THE CINCINNATI UNION TERMINAL has 
awarded a contract for the installation of 
direct steaming and boiler washing equip- 


ment at its engine-house at Cincinnati, 
Ohio, to the Railway Engineering Equip- 
ment Company, Chicago, at a cost of 
$48,000. 


Increases in Shop 
Employment 


More THAN 300 additional men are to be 
given employment on the Minneapolis & 
St. Louis on a program involving the dis- 
mantling and scrapping of 21 locomotives, 
1,606 freight cars, 35 passenger coaches 
and 42 work cars, which will require an 
expenditure of $35,000. Authority for this 
work, which will commence on December 
12, has been authorized by the United 
States District Court at Minneapolis, 
Minn., the M. & St. L. being in receiver- 
ship. 

Fifteen hundred additional men have been 
employed five days a week in the New 
York Central’s car shops at East Buffalo, 
N. Y. and Indianapolis, (Beech Groove) 
Ind., since December 1. Of the three plans 
suggested in its application to the Recon- 
struction Finance Corporation for a loan 
of $2,500,000 to increase employment, the 
railroad has selected that one which calls 
for repairing 10,000 of its 50- and 55-ton 
steel box cars and 3,000 automobile box 
cars. The program is tentative and if con- 
ditions require, part of the money may be 
diverted to other uses, such as repairing 
locomotives. The program adopted will 
provide work also for 1,000 other men for 
five months in factories that supply ma- 
terials used in making the repairs. The 
loan is to be advanced in monthly install- 
ments of $350,000. 

The Angus Shops of the Canadian 
Pacific and other large shops of the system 
reopened the latter part of November. 

“Under this arrangement,” according to 
an announcement made on November 23, 
“approximately 8,000 men will be employed 
by the company, including those at Angus 
Shops, Montreal; McAdam, Carleton Place, 
Toronto, North Bay, Winnipeg, Calgary 
and Vancouver.” 





Boston & Providence 4-4-0 type locomotive “Daniel Nason” 


NEWS 


D. L. & W. To Convert Four 


Locomotives 


Tue DeLAware, LACKAWANNA & WEsT- 
ERN has arranged to convert four light 
fast-freight locomotives to modern high- 
power switchers at its locomotive shops, 
Scranton, Pa. This work will be in addi- 
tion to the regular repair and maintenance 
work which the shops are called upon to 
perform. The necessary frames, wheel cen- 
ters and driving-boxes, aggregating some 
90,000 Ib. of cast steel, and driving-wheel 
axles and tires, approximating 45,500 Ib. 
of wrought steel, are being contracted for 
and the work of converting these loco- 
motives will get under way as soon as these 
parts can be fabricated and delivered. Some 
3,425 man-days of eight hours each are 
involved and it will be about four months 
before the last locomotive will be turned 
out of the shops. When completed, it is 
expected that these switchers which will 
be of the 0-8-0 type, will be placed in 
service on the Scranton division. 


Interchange of Cars Equipped 
with Experimental Brake 


BASED on the results of the American 
Railway Association power-brake investi- 
gation, the Westinghouse Air Brake Com- 
pany and the New York Air Brake Com- 
pany have submitted a new Type-AB 
freight brake equipment, which promises 
important improvements over the present 
standard brake in application and release 
functions. It is also designed to reduce 
ordinary maintenance costs and provide for 
such modification as to restore its charac- 
teristics to that of the present brake, if 
found necessary. To determine the merits 
of the new brake for general service and 
ascertain to what degree it will prove 
effective in reducing maintenance costs, 
arrangements have been made for the 
application of the Type-AB brake to a 
considerable number of cars. 

To facilitate interchange of cars equipped 
with the new brake, the American Railway 
Association, Mechanical Division, has re- 
cently authorized the addition of a new 


note under Par. 3, Sec. A, of Interchange 
Rule 3, as follows: “Note: Cars equipped 


_with the new experimental design of air- 


brake equipment, designated as ‘AB’ and 
stenciled ‘AB brake experimental,’ will be 
accepted in interchange on or after Novem- 
ber 15, 1932.” The General Committee, in 
Circular No. D.V.-793, requests that ap- 
propriate instructions be issued on each 
road to permit the free interchange of cars 
equipped with the experimental “AB” air 
brake. 


Report of Car Service 
Division, A. R. A. 


As A RESULT of a gradual reduction in 
recent years in the amount of rolling stock 
owned, the railroads of this country now 
have fewer freight cars and locomotives 
than at any time in the past decade, ac- 
cording to the annual report of the Car 
Service Division, American Railway Asso- 
ciation. 


“The reduction,” said M. J. Gormley, 
chairman of the division, in submitting the 
report, “in ownership of freight cars and 
locomotives has been made possible by the 
modernization of existing railway equip- 
ment. This, together with the fact that 
the handling of freight traffic has been 
expedited and operating efficiency greatly 
improved in recent years, has resulted in 
a constant improvement of service to the 
public. 


“Freight cars owned by fhe railroads of 
this country now total 2,141,647 cars, a 
reduction of 223,025 cars or 9.4 per cent 
compared with the number owned in 1925, 
when the ownership was the highest on 
record. The average capacity of freight 
cars today, however, is 47.07 tons, an in- 
crease of nearly two and one-half tons 
since 1925 and an increase of 3.71 tons in 
the past ten years. 

“Ownership of locomotives on October 
1, 1932, totaled 52,936, a reduction of 12,- 
135 or 18.6 per cent compared with the 
number owned in 1924, which marked the 
highest number on record in any one year. 
At the same time, there has been an in- 
crease of 16.4 per cent in the tractive 
power of locomotives and for the ten year 
period, an increase of 19.4 per cent.” 

Regarding freight traffic this year, Mr. 
Gormley said: 

“Due to the movement of crops and fuel, 
together with some greater stimulation in 
business activity, there has been an im- 
provement in freight traffic this fall com- 
pared with earlier months. Beginning with 
the week ended on August 6, when 496,033 
cars were loaded with revenue freight, 
there was a steady increase up to the week 
ended on October 15, when 650,578 cars 
were loaded. This was an increase of 312 
per cent compared with the week of 
August 6. In 1931 for the same period, 
there was an increase of only 5.9 per cent, 
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and in 1930, an increase of only 8.9 per 
cent. For the same period in 1921, the 
increase was 22.7 per cent. These com- 
parisons show there has been a greater 
percentage of increase for this period in 
1932 than ordinarily occurred in previous 
years.” 


Substitution of Type-E Knuckles 


Tue A. R. R., Mechanical Division, has 
recently authorized the substitution of the 
Type-E coupler knuckle with the 9-in. face 
for repairs to the Type-D coupler, at no 
increase in cost to the purchaser, and 
with a number of attendant advantages. 

The Type-E knuckle, by means of the 
projecting shelf at its locking face, will 
support the lock in an upright position, thus 
eliminating the contact and wear between 
the top front face of the lock and the inner 
front face of the bar. This difference in 
supporting the lock will also improve lift- 
ing the lock for coupler operation. 

By the same means of improving the 
support for the Type-D lock, it will be 
impossible for the “D” top-lock lifter to 
become locked beneath the anti-creep lug 
when “D” couplers are fitted for top 
operation. 

The “E” kunckle applied to the “D” 
coupler provides a more positive anti- 
creep feature, whether the coupler is fitted 
for top or bottom standard or for rotary 
bottom operation. 

Laboratory tests have proven that the 
“RE” knuckle is stronger than the “D” 
knuckle. This improvement is partially 
the result of the better support of the “E” 
knuckle, due to the improved locking 
condition. 

The General Committee has authorized 
the manufacturers to scrap the patterns and 
core boxes for the Type-D knuckle and to 
fill any requisitions for 9-in. face Type-D 
knuckles with the 9-in. face Type-E 
knuckles at the same price as the 9-in. 
face Type-D knuckles. 

This action in no way affects the stand- 
ard ll-in. face “E” knuckle which is 
standard with the Type-E coupler and only 
applies to replacing 9-in. face “D” knuckle 
with the 9-in. face “E” knuckle for. re- 
pairs to Type-D couplers. 


Results of Mechanical Division 
1932 Letter Ballot 


At THE session of the American Railway 
Association, Mechanical Division, held in 
Chicago, June 23 and 24, 1932, the recom- 
mendations from various committees were 
ordered submitted to a letter ballot- of the 
members. These recommendations, total- 
ing 45 in number, to amend the standard 
and recommended practice of the division, 
were approved, effective March 1, 1933, 
except proposition No. 5 covering recom- 
mended practice for the standardization of 
300-lb. globe and angle valves for steam 
locomotives, the effective dates for which 
will be recommended by the Committee on 
Locomotive Construction in its report at 
the 1933 annual meeting. Also, the recom- 
mendations to amend the loading rules of 
the division were approved, effective Janu- 
ary 1, 1933, 

The detailed results of the letter ballot 
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are covered in Mechanical Division circu- 
iar No. D.V.-792, which shows favorable 
action regarding recommendations of th 
various committees, as follows: ‘ 


Electric Rolling Stock.—(1) On the proposition 
to adopt a standard system of nomenclature for 
axle and truck arrangement of electric locomo- 
tives and internal-combustion engine locomotives 
having electric transmission 

Specifications for Materials—(2) On the prop- 
osition to revise the recommended practice specifi- 
cations for heat-treated carbon-steel helical springs 

(3) On the proposition to substitute recom- 
mended practice specifications for unions, com- 
bustion union fittings and screwed pipe fittings, 
black and galvanized, for 300-lb. pressure for 
the present recommended practice specifications 
for unions and combination union fittings, black 
and galvanized for 300-lb. pressure 

(4) On the proposition to revise Sec. 2, tension 
tests of recommended practice specifications for 
malleable iron castings 

Locomotive Construction.—(5) On the proposi- 
tion to adopt as recommended practice, standardi- 
zation of 300-lb. globe and angle valves for steam 
locomotives. (Note: Since the above recom- 
mendation for standardization of globe and angle 
valves for 300-lb. pressure was submitted to 
letter ballot, the committee has further checked 
the drawings and dimensions and finds that a 
number of errors exist. Arrangements have, 
therefore, been made to lay out each size of 
both valves to full size and carefully recheck 
all of the dimensions. It is expected that this 
work will be completed in time to be included 
in the 1933 report of the committee, at which 
time recommendation will be made as to the 
effective date for this recommended practice.) 

Loading Rules.—(6) On the proposition to re- 
vise tables in Loading Rule 13 p 

(7) On the proposition to revise tables in 
Loading Rule 23 

(8) On the proposition to revise cuts and 
tables in Loading Rule 30 

(9) On the proposition to revise Loading Rule 


(10) On the proposition to adopt new Loading 
Rule 141 B 

(11) On the proposition to revise the first sen- 
tence of Loading Rule 201 

(12) On the proposition to revise Loading Rule 


(13) On the proposition to revise the third sen- 
tence of Loading Rule 217 

(14) On the proposition to revise the second 
see of the first paragraph of Loading Rule 


(15) On the proposition to revise the last sen- 
tence of Loading Rule 228 and eliminate the 
second sentence of note under this rule 

(16) On the proposition to revise the list of 
material shown on page 182 of the loading rules 
under Loading Rule 238 

(17) On the proposition to revise Loading Rule 


(18) On the proposition to add a new para- 
graph to Loading Rule 250-A_ 
(19) On the proposition to révise Loading Rule 


(20) On the proposition to revise Fig. 87 under 
Loading Rule 262 

bs 21) On the proposition to revise Loading Rule 
0 


(22) On the proposition to revise Loading Rule 
302 A 


(23) On the proposition to revise Fig. 104 un- 
der Loading Rule 305 

(24) On the proposition to revise Sec. (a) of 
Loading Rule 306 

Wheels.—(25) On the proposition to revise the 
recommended practice specifications for cast iron 
wheels 

(26) On the proposition to adopt tread and 
flange contour shown as Fig. in Circular 
D.V.-778, as standard for all standard multiple- 
wear wrought steel and steel-tired wheels 

(27) On the proposition to revise the recom- 
mended practice symbols for marking defective 
cast iron and cast steel wheels 

(28) On the proposition to revise the recom- 
mended practice symbols for marking defective 
wrought steel and steel-tired wheel§ 

Couplers and Draft Gears.—(29) On the prop- 
osition to revise the recommended practice specifi- 
cation for separate followers for draft gears 

(30) On the proposition to permit reclamation 
of cracked cast steel coupler yokes by welding 
within specified limits 

(31) On the proposition to advance the recom- 
mended practice specifications for coupler yokes 
to standard 

(32) On the proposition to approve the 1-inch- 
diameter hair-pin draft-key retainer as an alter- 
nate for the present A. R. A. retainer 

Car Construction.—(33) On the proposition to 
adopt new designs for C, D a springs, as 
recommended practice in place of present springs 
C, D and H, and to withdraw from the Manual 
tentative designs of springs L, M, N, O and P 

34) On the proposition to revise the design of 
standard journal boxes C, D, E and F 

(35) On the proposition to revise the standard 
specifications for journal-box lids 

(36) On the proposition to adopt as standard, 
specifications for relined journal rings, includ- 
ing necessary modifications in the interchange 


rules 

(37) On the proposition to change heading for 
table shown on page 24A, Section D, Manual of 
Standard and Recommended Practice 

(38) On the proposition to adopt as recom- 
mended practice designating Ietters and definition 
for refrigerator car designed primarily for trans- 
portation of solid carbon dioxide 

(39) On the proposition to revise the recom- 
mended practice definition for “BH” cars. 

(40) On the proposition to adopt designs and 
specifications for standard steel-sheathed wood 
lined box car 

Brakes and Brake Equipment.—(41) On the 
proposition to substitute for the sketch and text 
now shown on page 3, Section E, Manual of 
Standard and Recommended Practice, the four 
dimensioned sketches illustrating designs and ap- 
plication of non-patented supports, designated as 
Plan 1, 2, 3 and 4 in Circular D. V. 770. 

(42) On the proposition to adopt recommended 
practice for air-brake piping 

(43) On the proposition to adopt recommended 
practice for location of emergency valve and car 
discharge valve on cars having observation plat- 
forms 

(44) On the proposition to revise the test code 
for triple valves 

(45) On the proposition to adopt as standard 
the retaining valve cup described in report of 
the committee to the 1928 annual meeting. 


Supply Trade Notes 


Hucu Benet, since 1927, manager of 
the Holyoke, Mass., works of the Worth- 
ington Pump & Machinery Corporation, 
has been appointed manager of its Har- 
rison, N. J., works. 


T. R. Wytes, until recently vice-presi- 
dent and chairman of the board of the 
Detroit Graphite Company, Detroit, Mich., 
has become associated with the Armstrong 
Paint & Varnish Works, Chicago. 


Gerorce M. SHarer, who has been con- 
nected with the Link-Belt Company of 
Philadelphia, Pa., in various capacities for 
the past 32 years, has been appointed sales 
manager of its eastern division, with head- 
quarters at Philadelphia. In this capacity, 
he has direct supervision of sales of all 
of the company’s offices in the Atlantic 
Coast states. 
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Greorce B. ALiison, supply manufac- 
turers’ representative, 50 Church street, 
New York, has been appointed representa- 
tive in the eastern territory for the In- 
destructo Glass Corporation, Farmingdale, 
Long Island, N. Y., manufacturers of 
laminated glass. 

THe Wuitcoms Locomotive Company, 
Rochelle, Ill., a subsidiary of the Baldwin 
Locomotive Works, has acquired the busi- 
ness, inventory and good-will of the Mil- 
waukee Locomotive Manufacturing Com- 
pany, Milwaukee, Wis., a subsidiary of the 
Westinghouse Air Brake Company. 

THe Morrison METALWELD PROCESS, 
Inc., Buffalo, N. Y., welding engineers and 
contractors, specializing in railway track 
and bridge repairs, has established a New 
York office at 30 Church street, with 


(Turn to second left-hand page) 
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‘QUALITY A 4 WAY Galt 
POUALILY = TWAYs It 


ECONOMICAL 
because 

It's much cheaper for a 

railroad to buy AlcoForg- 

ings than to equip, main- 

tain and operate shops to 

manufacture them. 
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“INSURE MAXIMUM TON-MILES FOR 
THE FEWEST MAINTENANCE DOLLARS— 


HAT means economy. Their great strength and durability give maximum 
insurance against the engine failures which jeopardize earning power and 
pile up maintenance expense—that means more economy plus safety. 





Dependable locomotive performance is so important that there should be no 
compromise with quality in locomotive forgings. And there are no short cuts to 
high quality. 


The manufacture of quality forgings involves a series of necessary scientific 
operations. Each must be carefully executed under technical control and prop- 
erly correlated for best results. 


ALCO quality forgings are made from billets which must pass rigid tests for 

* chemical properties and physical soundness. High carbon steels are subjected to a 
tensile test and alloy steels to a full section macroscopic test. The billets are prop- 

erly preheated before forging, using indicating and recording pyrometers to elim- 

inate guesswork and the human element. The forgings are formed on presses and 


a hammers of sufficient capacity to insure proper penetration well into the mass. The 
g- forgings are then heat-treated, again under pyrometer control, to insure the best in 
™ grain refinement and the highest ductility with the desired tensile strength. 
to Experience proves that these forgings stand up under the severe stresses of 


hard service. 





American Locomotive Company=—= 
30 Church Street New York N.Y. 








Pearce P. Williams and James Isaacs as 
district representatives. Offices have like- 
wise been established in the McLachlen 
building, Washington, D. C., with J. R. 
Forney as district sales engineer, and The 
Howard P. Cook Company, Bridgeport, 
Conn., have been appointed to represent 
the company in the New England district. 
George J Slibeck, formerly sales engineer 
with the Pettibone Mulliken Company is 
now associated with Morrison Metalweld 
Process, Inc., in the same capacity, at its 
Chicago headquarters. 





R. E. Robillard 


THE FRIGIDAIRE CoRPORATION, Dayton, 
Ohio, refrigeration subsidiary of General 
Motors, has entered the railway-equipment 
field with the introduction of complete air- 
conditioning equipment for sleeping cars, 
club and observation cars, diners and day 
coaches. The new air-conditioning equip- 
ment, according to E. G. Biechler, presi- 
dent and general manager, is a joint de- 
velopment of the General Motors Research 
Laboratories in Detroit; Mich., and Frigid- 
aire’s Engineering Division in Dayton. A 
separate factory division has been es- 
tablished in Dayton for the new sales and 
engineering. This unit will be known as 
the Railway Air-Conditioning Division. 
R. E. Robillard, air-conditioning applica- 
tion engineer, heads the division as rail- 
way contract representative. The research 
and engineering activity is in charge of 
C. F. Henney, a member of the staff of 
E. B. Newill, vice-president in charge of 
engineering of the Frigidaire Corporation. 


Tuomas P. McGinnis, formerly dis- 
trict sales manager of the Pyle-National 
Company, is now manufacturers’ agent at 
604 Chamber of Commerce building, Pitts- 
burgh, Pa. for the Pyle-National Com- 
pany, Chicago, the Locomotive Finished 
Material Company, Atchison, Kan., the 
Argyle Railway Supply Company, Chicago, 
Ill., and E. W. Carran & Sons Company, 
Covington, Ky. Mr. McGinnis entered 
railway service in 1908 as special apppren- 
tice on the Minneapolis, St. Paul & Sault 
Ste. Marie. Later he served his time as 
machinist apprentice on the St. Louis-San 
Francisco, specializing in gas-electric motor 
cars. Subsequently he was employed by 
the Locomotive Finished Material Com- 
pany, the Dan Patch Lines and the South- 
ern Pacific, during which period he con- 
tinued to devote a major part of his time 
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to motor car work. He entered the em- 
ployment of the Pyle-National Company 
in 1916, serving respectively as representa- 
tive and district sales manager, until July, 
1932. 


Obituary 


DetMar W. CALL, who was formerly in 
charge of sales at New York for the 
American Steel Foundries with the title of 
assistant to the president, died at Battle 
Creek, Mich., on November 20, at the age 
of 62 years. 


Personal Mention 





Master Mechanics and 
Road Foremen 


A. R. Ruiter has been appointed master 
mechanic of the Pan Handle-Indiana Ter- 
ritory division of the Chicago, Rock Island 
& Pacific, with headquarters at Shawnee, 
Okla. In the November issue of the Rail- 
way Mechanical Engineer it was incorrect- 
ly stated that Mr. Ruiter had been ap- 
pointed general foreman in the locomotive 
department at Shawnee. Mr. Ruiter was 
formerly master mechanic at Armourdale, 
Kan. 


Obituary 


WILLIAM Hupson, shop superintendent 
of the Pere Marquette, who died on Octo- 
ber 2, was born on October 29, 1875, at 
Westmoreland, England. He came to this 
country when a young man and was em- 
ployed from 1900 to 1903 as a machinist 





W. Hudson 


on the Iron Mountain at Little Rock, Ark. 
In 1904 he became a pit foreman at the 
Wyoming shops of the Pere Marquette at 
Grand Rapids, Mich.; in 1906, a machinist 
on the Kansas City Southern at Pittsburg, 
Kan.; in 1912, an inspector for the Smith 
Hub Plate Company at Schenectady, N. Y.; 
in 1913, enginehouse foreman of the Mis- 
souri, Kansas & Texas at Osage, Okla.; 
and in 1915, general foreman of the M. K. 
& T. at Denison, Tex. He became shop 
superintendent of the Pere Marquette at 
Grand Rapids, on May 1, 1917. 
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Trade Publications 


Copies of trade publications describea 
in the column can be obtained by writ- 
ing to the manufacturers. State the 
name and number of the bulletin or 
catalog desired, when mentioned in the 
description. 


CoMpPaRtsonN CHART.—A _ valve chart, 
comparing OIC catalog figure numbers 
with those of other valve manufacturers, 
has been prepared by the Ohio Injector 
Company, Wadsworth, Ohio. 


VALVES AND SPECIALTIES.—The Lunken- 
heimer Company, Cincinnati, Ohio, has is- 
sued a 20-page illustrated booklet de- 
scriptive of Lunkenheimer valves and 
specialties for railroad service. 


CYLINDER Cocks AND VALvEs.—Catalog 
500, issued by the George Manufacturing 
Company, Philadelphia, Pa., describes and 
illustrates automatic cylinder cocks, auto- 
matic drain valves, and automatic drain 
and relief valves for railroads, industrial 
and marine uses. 


INDUSTRIAL RuBBER Goops.—The B. F. 
Goodrich Rubber Company, Akron, Ohio, 
gives in its 24-page catalog engineering 
data and information on its principal in- 
dustrial rubber goods, such as transmission 
belting, conveyor belts, hose, etc. 


Ro.ier-BEARINGS.—Bulletin 100, issued 
by the Hyatt Roller Bearing Company, 
Newark, N. J., gives dimensions and load- 
rating tables of Hyatt roller bearings and 
their application. The bulletin is divided 
into four sections, covering, wound roller- 
type bearings, solid roller-type bearings, 
single row radial bearings, and lubrication 
data. Elements of bearing design, selec- 
tion, load computation, correct assembly, 
ete., are also discussed. 


VANADIUM SPECIFICATIONS. — The Va- 
nadium Corporation of America, 120 
Broadway, New York, has issued new 
specifications covering high-test carbon- 
vanadium cast steel for locomotive and 
other castings; silicon-vanadium steel bars 
for railway springs; helical springs of 
silicon-vanadium steel for railways; 
chrome-vanadium steel bars for railway 
springs, and elliptic springs of chrome- 
vanadium steel for railways. These speci- 
fications are available in bulletins 3B, 4B, 
5B, 6B, and 7B, respectively. 


ConpENSED CATALOG. — Illustrated de- 
scriptions of the design, construction and 
operating characteristics of its principal 
products for power, industrial and process 
plants are described in the latest catalog 
of the Babcock & Wilcox Company, 85 
Liberty street, New York. A 16-page bul- 
letin, entitled “Four to Six Percent 
Chromium Steel Tubes and Pipe,” pre- 
sents the advantages, uses, and chemical 
and physical characteristics of four to six 
per cent chromium steel tubes and pipe 
for refinery and other services. Data are 
also given on four to six per cent chrom!- 
um steel with tungsten and molybdenum. 
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TESTED DAILY 


in a thousand shops 
of a hundred trades 


Here are a few of the 
reasons workmen like 


the Willson LJ50 


Wide Undistorted Vision 


. thru 50 mm. (2” diameter) Willson 
Super-tough lenses 


Cushioned Comfort 


... Shallow cups edged with Willson 
sweat-proof padding ; 


Anatomically Shaped 
. to conform to the bone structure of 
the face 


Well Ventilated 


. to prevent fogging lenses at most any 
job 


Light Weight 


. yet strong enough to withstand un- 
usual impact 


Economical 


. all parts easily replaceable. Price: 
51.65 each, f. o. b. shipping point. 
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Willson LJ50 light weight, metal cup goggle 


The Willson LJ50 all-purpose goggle is in use on eye haz- 
ardous operations in practically all trades requiring eye 
protection. Over a period of ten years, it has been devel- 
oped to meet the most exacting demands of the workmen 
who wear it and the employers who buy it. 


Industrial management recognizes in LJ 50 a goggle which 
is wholly satisfactory to.the workman, does a good eye pro- 
tection job economically — it is reasonably priced, long 
wearing and all parts are readily replaceable — and helps 
confine compensation costs and lost time expenses to a low 
figure. 


The workmen like it because it is comfortable, shaped to fit 
the bone structure of the face and its Willson Super-tough 
lenses are free from distortion and do not draw the eyes or 
cause headaches. 


Is there a “crank” on goggles in your shops—why not let 
him try LJ50? Order a pair or two “on suspicion” and let 
several of your men try them. Convince yourself that such 
features as found in LJ50 mean a lot to goggle wearers. 


Willson manufactures a complete line of composition cup and spec- 
tacle type goggles, welding masks, sandblast helmets and respirators. 


WILLSON PRODUCTS, Inc. 


READING, PA. 


Represented in 13 western states by E. D. Bullard Co., 275 Eighth 
Street, San Francisco, with conveniently located branch depots. 
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_. ... for 50 years a builder 

of railway apparatus, now offers you a 
complete line of air conditioning equipment 
that has-been designed specifically for railway 
passenger car service. This equipment assures 
forced dehumidification, the most essential re- 
quirement of proper air conditioning under 
stifling conditions of high humidity and 
temperatures. 

This equipment includes generating, refrig- 
erating, air conditioning and control units... all 
designed as parts of a complete system, to 
facilitate installation and maintenance, and to 
produce a final result—air conditioning—that is 
reliable and efficient. Illustrated here are the four 
major units of which this equipment consists. 














GENERATING 


Ample Capacity in the generator provides 
the excess power required to assure forced de- 
humidification and other passenger car power 
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IR CONDITIONING f 


from acl 1 


requirements. This generator is a 32-45 volt 
machine having a continuous rating of 15-kw. 

Long battery life is insured because the gen- 
erator has a flat voltage characteristic combined 
with the very desirable “taper charge’”’ feature. 

Reliable Silent gear drive eliminates all belts, 
spline shafts and universal joints. The gears 
have helical teeth, are flexibly coupled, run in a 
bath of oil, and will meet the severest require- 
ments of railway service. 

This unit is applicable to either four or six 
wheel trucks. 











AIR. CONDITIONING 


Easy installation of the air conditioning equip- 
ment under the car roof has been insured be- 
cause cooling coils, blowers, and refrigerant 
expansion regulators are assembled as a unit. 

A high-pressure line runs from the refriger- 
ating unit to the expansion regulators, and from 
these the refrigerant is distributed to the cool- 
ing coils. | 
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Air at the rate of 2500 cu. ft. per minute is 
delivered to the car by fans which pull the air 
through filters and the cooling coils. 
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One compact unit enclosed in a box furnishes: 
refrigeration. In this box are a high-speed 6-ton 
compressor providing ample capacity for forced 
dehumidification, a combination a-c.—d-c. mo- 
tor, fan, liquid receiver, oil separator, shut-off 
valves, and a-c. starter. 

Accessibility has been provided by suspend- 
ing the entire refrigerating unit from a frame 
forming the top of the box and bolting to the 
under side of the car floor. The bottom and sides 
of the box are therefore removable exposing all 
parts. 

The adoption of a combination a-c.—d-c. motor 
solves the problem of pre-cooling cars at yards or 
terminals, The compressor may be plugged in 
On an a-c. power source and without changing 
connections, the d-c. end of the motor auto- 
matically performs as a generator for battery 


charging. T 70000 
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EQUIPMENT 
to Aout — 
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Generator and motor control panels are ar- 
ranged for placing in existing lighting control 
cabinets, and an adjustable thermostat controls 
the air conditioning apparatus and assures 
forced dehumidification when required whether 
operation is from the battery, the generator, 
or an a-c. power source. 


* 


Westinghouse air conditioning equipment 
gives you reliable final results. Responsibility 
rests with a single manufacturer. 

Our engineers will be glad to discuss air 
conditioning with you. Call our nearest office. 


__Wwestingmouse 


a) ‘saline scald 








ARE YOU USING 
HIGH PRESSURE 
LUBRICATION? 


IGH pressure locomotive lubrication 
presents new and sometimes diffi- 
cult lubrication problems. 


Lubricants for locomotive high pres- 
sure lubricating systems must have dis- 
tinct and unusual qualities. They must 
perform effectively over a wide range 
of temperatures and must not thin out 
and run off under heat. They must give 
effective and sustained lubrication to all 
parts that formerly had excessive wear, 
such as shoes, wedges, guides, hub faces 
on driving boxes, valve gear, link blocks, 
link supports, brake hangers and spring 
rigging. 

Stanolind Locomotive Pressure Grease 
meets these lubrication requirements. It 
stands up under long runs and severe 
service. It effectively lubricates those two 


sources of lubrication trouble— valve 
cross heads and link blocks. Stanolind 
Locomotive Pressure Grease dispenses 
easily even at temperatures as low as 
10°F.,which requires the use of only one 
grade of grease the year around. 


Stanolind Locomotive Pressure Grease 
has been severely and thoroughly tested 
on three major trunk lines and proved 
very satisfactory in all tyes of service. 
Our engineers will be glad to submit 
evidence from these tests and give you 
complete information. 


STANDARD OIL COMPANY 


(Indiana) 1007-A 


910 South Michigan Avenue 


STANOLIND 


A STANDARCE OIL 


Chicago, Illinois 


LOCOMOTIVE PRESSURE 


PRODUCT 
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AN OUTSTANDING CATALOG.... 
FEATURING OUTSTANDING PRODUCTS 


HIS new Garlock Catalog is just off the press. It tells you 

what Garlock products are—shows you what they look like— 
and provides you with the necessary information for ordering. 
In fact, it is a complete handbook of mechanical packings. 


Every packing user needs a Garlock catalog. If you do not 
have one, send for your copy now by filling out the coupon. 


The Garlock Packing Company, Palmyra, New York 
In Canada: The Garlock Packing Company of Canada, Limited, Montreal, Quebec 











The Garlock Packing Company RME-12-32 
Palmyra, New York 


| am interested in Garlock Quality Controlled Mechanical Pack- 
ings. Please send copy of catalog B-1932. 
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NILES, TOOLS 


RAILROADS INDUSTRIALS 
The Niles Tool Works Co. __s| The Putn 


Divisions 
GENERAL MACHINERY CORPORATION 
Hamilton, Ohio 


Offices in Principal Cities Foreign Dept. Niles 








PUTNAM 


AUTOMOTIVE 
am Machine Co. 





Bement Pond Co., N. Y. C. 


















Contains a select list of up-to-date standard works on 


lists. 
Some of these books will be of real interest and of help 


THE BOOK DEPARTMENT 


Simmons-Boardman Publishing 


‘The House of Transportation” 





HUDSON TERMINAL BLDG. 


New Catalog Free on Request—100 Transportation Books 


all branches of the trans- 


portation industry. The Railroad Section is quite complete and many books of interest 
to mechanical officials are listed. With a few exceptions these books are our own pub- 
lications. The others are from the best on other American and British publishers’ 


to you in your work. Our 


books are sent on ten days’ approval so that you can see what they contain before 
deciding to keep or return them. Send for a copy of the catalog to 


Company 


30 CHURCH ST., NEW YORK 
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By EDWIN C. WASHBURN 


as a Christmas present. Any old timer, particularly if he 


photographs of romantic episodes in its history. 





burning forests to save pioneer settlers. 











the history of railroading 


“A glowing story of p 
railroads.”—Hartford Cou 





SIMMONS-BOARDMAN PUBLISHING COMPANY 
30 CHURCH STREET, NEW YORK, N.Y. 


Send me a copy of “The 17” on ten days’ free examination. 


I will return the book without obligation or mil the list price ot “ i $< H " . 
$2.50 within that time. [ ] Please have Mr. Washburn auto- Any railroader who gets his hands ne this work - bound 
graph this copy. to read through popeyed, so charged this is with experience 


—S 


MER ee i oe Ft ad Cy hd EF RIS eRe and a judicious amount o 


GN Ad eee wih sie nals oe A «pple v Sbs 2:55 Berk gti 





it hk dere’ ce. 6 erat Ps vinity a capa whesicesens ; » 7 
(This offer is limited to the United States and Canada.) of the Baltimore and Ohio. 


R.M.12-32 300 pages, 25 illustratio 








An Autographed Copy of ©¢' HIE W'9°°? Makes a Fine Christmas Present 


Mr. Washburn, the son of the builder and first president of the Soo Line, 
will autograph a copy of his book, “The 17”, for those who wish to give a copy 


has railroaded in the 


Northwest, will enjoy reading this book. The author writes of these early days 
from personal experience and illustrates the story of this famous engine with rare 


Much unwritten history of the northwestern railroading after the Civil War 
is contained in this book. In those days locomotives, each with an individual 
name, were regarded as characters and in this spirit Mr. Washburn lets “The 17”, 
a Baldwin eight-wheeler, tell its own story and exchange stories with others. 
One of them describes the great Hinckley fire in which engines raced through 


Reviewers’ Opinions 
“*The 17’ is a dramatically successful novel. Mr. Wash- 
burn’s research has been enormous, and his enthusiasm for 


in the days following the Civil 


War is engaging and even contagious.”—New York Times. 
£ 


ioneer days on various Western 
rant, 


f facts.".—New York American. 


Address Res, eons eae “Nearly all of the things you referred to I knew about 
personally. Your story of “The 17° gives much valuable 
and illuminating information.”—Daniel Willard, President 


ns, 514x7 inches, cloth, $2.50 
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THREADS IN 


SLIP-ON 
STAY-ON: 
DISC HOLDER 








RAILWAY MECHANICAL 


VALVES ARE ALWAYS = MARKED 
7 





You can quickly see that from 
wheel nut to pipe threads this 
Fig. 106-A Jenkins is built to 
save money in installation, main- 
tenance, service. 


Look at the sectional view. 
There’s the deep. stuffing box 
that holds more packing; the 
screw-over bonnet made in a sin- 
gle solid piece for long life and 
speedy removal; the unique slip- 
on stay-on disc holder that is a 
big time-saver; other features 
that offer new advantages for 
valve users. 


We’ve put our 68 years of 
valve making experience into 


ENGINEER 


“They ought to be 
good — Jenkins 

made valves be- 
fore I was born.” 


WITH THE 


Product of 68 years’ valve experience 


these money-saving features 


this fine valve. Ask your supply 
house to show you the Fig. 106-A 
Jenkins Bronze Globe Valve 
or write for Bulletin 141. Made 
also in angle, cross and check 
patterns. 


JENKINS BROS. 


80 White St., New York, N. Y.; 510 Main St., Bridgeport, 
Conn ; 524 Atlantic Avenuc, Boston, Mass.; 133 No. 
Seventh St., Philadelphia, Pa.; 646 Washington Blvd., 
Chicago, Ill., JENKINS BROS., Limited, Montreal, 
Canada; London, Eng. Factories: Bridgeport, Conn.; 
Elizabeth, N. J., Montreal, Canada, 


Jenkins 


BRONZE IRON STEEL 


VALVES 


Since 1864 


“DIAMOND” 
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LANDIS 
16 X96 TYPE B 


HYDRAULIC 
GAP GRINDER 




























RAINS must come and 
trains must go but axles 
will not go on forever. 











They will run longer and smoother if they are ground; particularly 
if they are ground on the new Landis Hydraulic Gap Grinder. 
And because they will run longer without attention they cut down 
operating costs to an amazing extent. 


Not locomotive or car axles alone but piston rods and valve yoke 
stems—yes, many other parts too—respond equally well to the 
“Landis Treatment” 





Catalogue No. I-28 gives many reasons why. 


LANDIZ TOOL COMPANY 


DETROIT ce oO TEL NEWAnR PHILADELPHIA 


ce) 
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cagous Greeting? 


It is our sincere wish that the bells of 
Yule-tide are ushering in for you a new 


era of happiness and prosperity. 


It is gratifying to find that there is still 
an appreciation of real values, and we 
are deeply grateful for the fact that an 
ever-increasing number of satisfied users 
bear witness to the efficiency and 


economy of W yandotte Products. 


THE J. B. FORD COMPANY 


Wyandotte, Michigan 
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Dual Control is provided through an entirely new type 
of valve, which combines a small rotary admission valve 
with two poppet exhaust valves thus providing extremely 
selective and accurate adjustment 
of the valve motion with positive 
control. 


1h ate ee, 


"=" BARCO 
_ 22 enw” 


Dual Control 










Power Reverse Gear 


OW initial cost, simplicity of installation, economical performance, extremely 
fine, precision adjustment, and accurate control are the outstanding advan- 
tages of this new BARCO Power Reverse Gear. 


Among the other new features which will appeal to supervisors of locomotive 
operation and maintenance are: light weight -- minimum parts -- one cylinder 
head -- no guides or crossheads -- rugged construction -- standard bolting arrange- 
ment, and unique design which insures perfect alignment and relieves strain on 
rod packing. Complete details and blueprints upon request. 


Barco Manufacturing Co. 


1801 Winnemac Avenue, Chicago, Illinois 
THE HOLDEN CO., LTD. 


In Canada 
Winnipeg—Vancouver 


In Canada 
Montreal—Moncton—Toronto 


A balanced pressure Power Reverse Gear 
that accurately controls the point of cut-off. 
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Q Diston Rod 
Sleeve Protector 


flow Available for 
[reight Brake (ylinders 


A simple device that has been 


furnished for many years with locomo- 





















tive driver, truck, and tender brake cylinders 
is now available for FREIGHT Brake Cylinders 


__a Piston Rod Sleeve Protector. 


This is a collar that may be riveted to the hollow 
rod and thus form a ready means of holding the 
assembled piston, release spring, and non-pressure 
head together during cleaning operations, and to 
protect the rod from becoming battered at its 


outer end. 


This Piston Rod Sleeve Protector is 
applicable to all existing freight brake 
equipment as well as new... Com- 
plete information concerning it is 
given in Circular Notice No. 1101—a 
copy is yours for the asking. 





WESTINGHOUSE AIR BRAKE CO. 
General Office and Works — Wilmerding, Pa. 


(1231) 





REPAIR RESTORE REPLACE 


ANTICIPATING savings by withhold- 


ing appropriation for adequate mainte- 


nance of 


economy. 






AMERICAN STEEL FOUNDRIES 


NEW YORK CHICAGO ST.LOUIS 
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freight equipment is not true 





Obsolete trucks or ones allowed to deteriorate from lack of need- 
ed repairs can jeopardize safe train operation and cause losses 
greatly in excess of the cost of corresponding new replacement 


parts. 





Integral Box Cast Steel Side Frame 


The low maintenance expense of integral box cast steel side frames 


is always the deciding factor in modernizing arch bar trucks. 


May we submit a design? 


— 
Ww 
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Why not take adnonae of the com- 
plete line of National Tubular Boiler 
Material listed below and be sure of 
one uniform high grade quality 
throughout. BOILER TUBES, SAFE 
ENDS, SUPERHEATER TUBES, 
CONDENSER TUBING, ARCH 
TUBES, SUPERHEATER PIPES, 
AND STAY-BOLT MATERIAL. 
Ask for Bulletin No. 12. 


RAILWAY MECHANICAL ENGINEER 


NATIONAL BOILER TUBES 
LAST LONGER 


V High tensile strength. V Exceptional ductility. 
V Dependable uniformity. V Seamless—no welds. 
V Resistant to corrosive influences. V Made from sup- 
erior quality Open Hearth Steel. V Proved perform- 
ance under exacting service. V Product of Amer- 
ica’s largest manufacturer of Seamless Pipe and Tubes. 


NATIONAL Seamless Tubes can be more readily beaded, ex- 
panded and rolled tightly into the tube sheet and in every way 
will better fulfill the exacting requirements of modern boiler 
service. To get the full advantage of the highest quality 
seamless tubes, specify NATIONAL-SHELBY — 
AMERICA’S PREFERRED BOILER TUBES 
For Locomotive, Marine and Power Plant Service 
NATIONAL TUBE COMPANY : Pittsburgh, Pa. 
Subsidiary of United RS States Steel Corporation 


@ NATIONAL SEAMLES 
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Impressive economies 
result from using 
this tool steel 


The unusual ability of Bethlehem Special 
High-Speed Too! Steel to hold its edge 
through long cuts with exceptionally severe 
combinations of feed, speed and depth of 
cut, reduces machining costs to the very 
minimum. The savings realized from using 
this steel loom impressively in the present 
period of extremely narrow profit margins. 
The superiority of Bethlehem Special High- 
Speed Tool Steel is decisive. Exhaustive tests 
are not necessary to prove what it can do. 
Give it a trial! 


BETHLEHEM STEEL fauam 
COMPANY (i) GENERAL OFFICES: 
—— BETHLEHEM, PA. 


District Offices: New York, Boston, Philadelphia, York, Wilkes- 

Barre, Baltimore, Washington, Atlanta, Pittsburgh, Buffalo, 

Cleveland, Cincinnati, Indianapolis, Detroit, Chicago, St. Paul, 

Milwaukee, St. Louis, Houston, Dallas. Pacific Coast Distribu- 

tor: Pacific Coast Steel Corporation, San Francisco, Los Angeles, 

Portland, Seattle, Honolulu. Export Distributor: Bethlehem 
Steel Export Corporation, New York. 


BETHLEHEM 


SPECIAL 
HIGH-SPEED TOOL STEEL 


Keeps 


back shop 
tank 
costs low! 


When the energetic cleaning action of 
OKEMCO is added to your back shop tanks, 
you turn out CLEAN work as much 
of it as you want! 

Month after month the original charge of solu- 
tion keeps right on working only slight 
additions are needed at infrequent intervals to 
keep the tank at its full strength. 

If you want to get away from the use of 
hazardous materials if you want to re- 
duce shop tank cleaning costs .. . if you 
want to turn out cleaner work, now is the time 
to have our nearby Service Man give you the 
i regarding OKEMCO. Write to have him 
call. 


Manufactured only by 
OAKITE PRODUCTS, INC., 46 Thames St., NEW YORK, N. Y. 


OAKITE 


Industrial Cleaning Materials »s Methods 














Selling the Man 


Your Salesman Never Sees 


Big orders are often lost because the 
man your salesman sees can’t resell the 
proposition to some man your salesman 
doesn’t see. 


In some household, some inner sanctum, 
some director’s room, some banker’s pri- 
vate office the decision goes against you 
without your ever having had a chance 
to present your case. 


Into these blue pencil rooms where 
salesmen seldom penetrate advertising 
goes whenever you choose to send it. 


Because of this it sometimes pays to use 
widespread advertising to influence a 
comparatively small number of people. 
Though 95 per cent of the readers of the 
publication may never be in the market 
for your product, the value of reaching 
the other 5 per cent may be so great as 
to justify the cost. 


Published by Railway Mechanical Engineer in  co- ol 
tion with The American Association of Advertising Agencies 
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Of all desirable qualities in a wheel, toughness 
heads the list. In resistance to wear, toughened 
wheels guarantee real economy. In resistance to 
failure, toughened wheels insure the greatest 
possible degree of safety. 


Carnegie Rim Toughened Wheels combine 
greater hardness and toughness to resist wear, 
and higher ductility to avoid brittleness. The 
toughening effect is not merely superficial but 
penetrates the entire depth of the rim with a 
gradual reduction in hardness from the tread 
of the wheel to the under portion of the rim. 


The advantages of this gradation are obvious. 


Let Carnegie engineers. bring you complete 
details of these modern wheels. Literature will 
also be sent at your request. 


Sought Stel Wheels 


Product of Carnegie Steel Company, Pittsburgh, Pa. is Subsidiary of United States Steel Corporation 210 
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A a anil 


Cut your maintenance costs right to the bone. 
Save the major part of your lubrication costs. 
Do away with most of your inspection expense. 
Say good-bye, once and for all, to hot boxes. 
y Increase axle life by eliminating axle wear. 
Save a substantial percentage of power cost. 
Eliminate train delays due to journal trouble. 


Increase patronage with greater riding comfort. 


Haul more cars and maintain faster schedules. 


You can do it all with 
Timken Bearings in your 
Journals. The experi- 
mental stages are passed 
and you can safely 
anti-frictionize-~-- 
with Timkens. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TIMKEN ::;-- BEARINGS 
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Bo stanvarvize ON LUNKENHEIMER & 


Fig. 427 
Double Disc 
150 Ib. W. S. P. 


Figs. 427 ana /68 


BRONZE 


Gate Valves 


Well and favorably known in indus- 
trial plants all over the country, these 
wt. valves fully justify the confidence 
isi liad placed in them. Their reputation for 
stamina and serviceability is the na- 
tural result of many years of satisfac- 
tory service under varied operating 
conditions. 


Figs. 427 and 768 are made of a 
bronze composition developed par- 
ticularly for valve service. Wall sec- 
tions of extra thickness and large 
hexagons resist distortion. Proper 
seating of discs is insured by accurate 
alignment of moving parts. 


| 


L 
4 
! 
we 
2 


BUY FROM THE LOCAL 
LUNKENHEIMER DISTRIBUTOR 


Descriptive Folder 
F-550 sent on request. 


THE LUNKENHEIMERC. 


—e “QUALITY == ee 
CINCINNATI, OHIO. U.S.A. = a 


NEW YORK CHICAGO BOSTON PHILADELPHIA 
PITTSBURGH SAN FRANCISCO LONDON 


EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 














11012-36-75 
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WORTHINGTON PUMP 
MACHINERY CORPORATION 


2 Park Avenue, New York, N.Y. 
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Your stake in the railroads 


... and ours 


V4 E are all in the same boat with respect 
to the the necessity for a restoration of the 
economic health of the railroads. Whether we 
be manufacturer, farmer, legislator, banker, 
business or professional man . . . each and 
every one of us is touched in our pocketbooks 
by the need of the railroads to earn a fair div- 
idend or interest rate. For when that fair rate 
cannot be earned, our bank deposits, our in- 
surance policies, the basic structure of all our 
investments designed to provide a competence 
against the inevitable rainy day, is irrepara- 
bly weakened. 


Safe, swift, efficient and adequate rail trans- 
portation is the essential system of arteries 
and veins through which the very life-blood 
of commerce flows. That system cannot be 
broken down without disrupting the economic 
health of the whole country. From the great- 
est city to the smallest hamlet in the land, 
there is a constant interplay of goods and ser- 
vices dependent upon the railroads. That in- 
terplay ... smooth, swift, unhampered . . . is 
the basis of modern civilization. Stop every 
train on every railroad for one short week, 
and chaos, starvation, and anarchy would 
over-run the nation. 


The railroads are struggling against terrific 
odds to make a living 
... for themselves and for 


roads by a mistaken sense of justice. It is time 
to look the situation squarely in the face and 
to grant the railroads necessary measures of 
relief from unjust taxation, from over-regu- 
lation, from unfair competition, from unmerit- 
ed suspicion. It is time to acknowledge the 
share of debt we owe to the railroads for their 
very large part in the building of our nation. 
It is time to help them in their arduous 
struggles to maintain at an adequate and effi- 
cient level this life-blood service. 


Our own endeavors during many years past 
have centered largely on the design and con- 
struction of locomotive feedwater heaters of 
such high efficiency and lasting durability as 
to effect material economies in locomotive 
operation and maintenance costs. In the 
face of extremely limited budgets for rolling 
stock improvement, some 103 railroads have, 
during the past five years, purchased a very 
considerable number of these locomotive 
feedwater heaters because those purchases 
have saved many times their cost in the re- 
duction of operating and maintenance charges. 


Your stake in the railroads may not include 
the sale of equipment... it is none the less 
just as vital in its effects upon general business 
conditions and the security of billions of in- 
vested capital, as well as 
upon the relief of the 









you and for us. Many of 
those odds have been 
stacked against the rail- 


= 
COMPRESSORS 
Portable and Stationary 
CONTRACTORS 
AIR TOOLS 


ROCK DRILLING 
EQUIPMENT 


Rock Hammers 


Drill Steel and 
Accessories 


Automatic Heat 
Treating Machines 


Forging Furnaces 
MULTI-V-DRIVES 


BUFFALO, N.Y. HARRISON, N. J. 
Executive Offices: 









Seer i ee 
TT Se 


Literature on request 


unemployment situation. 
The situation is urgent 


P 
sone ... act now! 


Centrifugal...Steam...Power 
Rotary... Deep Well 


FEEDWATER HEATERS 


Locomotive 6-143 
Stationary... Marine 
CONDENSERS District Sales Offices and Representatives 
and Auxiliaries . ra 
METERS Atlanta » Boston » Buffalo » Chicago » Cincin- 
Water...Grease nati » Cleveland » Dallas » Denver + Detroit 
Oil... Gasoline : El Paso » Houston » Kansas City » Los Angeles 
DIESEL ENGINES New Orleans » New York « Philadelphia « Pitts- 
GAS ENGINES burgh » St. Louis + St. Paul « San Francisco 


Seattle + Tulsa « 








Branch Offices or Representatives in Principal Cities of all Foreign Countries 
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"WINE DROP DOOR LOCKS 


AND 


CAST STEEL HOPPER FRAMES 
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ARE ESSENTIAL 


THEY 
PREVENT COAL LOSS 


The Wine Railway Appliance Co. 


TOLEDO, OHIO 


Peoples Gas Bldg. 


Munsey Bldg. 
Chicago 


Washington, D Cc. 


<7 WINE DOOR LOCKS 


S G “CThe Simplest of All Door Mechanisins ns” 

















